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LOWELL TECHNOLOGICAL INSTITUTE 

Lowell, Massachusetts 01854 


Established 1895 

Operated by the Commonwealth of Massachusetts 

Day programs leading to B.S., B.S. in B.A., M.S., and Ph.D. 
degrees 

Evening programs leading to A.B.M., A.A.S., A.S., and A. Eng. 
degrees 

Member of, or approved by, American Chemical Society, Amer- 
ican Council on Education, College Entrance Examination 
Board, Engineers’ Council for Professional Development, 
Massachusetts Department of Education, New England 
Association of Colleges and Secondary Schools 

Total enrollment — 8212 

Day Division — 31 09 

Evening Division — 3435 

Summer School — 1 668 

Graduate School — 327 

Men and women students from 20 states and 30 countries 

Tuition: $200 for U.S. citizens who are residents of Massachu- 
setts; $600 for all others 

L.T.I. Research Foundation conducts research and development 
work for government and industry. 

The main campus lies between Mass. Route 113 and the VFW 
Highway along the bank of the Merrimack River, one half 
mile north of the center of Lowell, 25 miles north of Boston. 

Office hours: 8:30 a.m. — 5:00 p.m., Monday through Friday 

Telephone number: 454-7811 (Area Code 617) 


The Board of Trustees reserves the right to waive, at its discretion, any 
of the rules and regulations stated herein, and to change any of the subjects 
or curricula, or portions thereof, without prior notice. 
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ACADEMIC CALENDAR, 1970-71 


September 8, Tuesday 
September 9, Wednesday 

September 10, Thursday 
September 11, Friday 
September 14, Monday 
September 23, Wednesday 


October 12, Monday 
November 11, Wednesday 
November 24, Tuesday, 6 p.m. 
November 30, Monday 
December 18, Friday, 6 p.m. 
January 4, Monday 
January 8, Friday, 6 p.m. 
January 11, Monday 
January 1/9, Tuesday 
January 26, Tuesday 
January 27, Wednesday 
January 28, Thursday 
January 29, Friday 
February 1 , Monday 
February 10, Wednesday 


February 15, Monday 

April 2, Friday, 6 p.m. 
April 12, Monday 
April 19, Monday 
May 21, Friday, 6 p.m. 
May 24, Monday 
May 31, Monday 
June 3, Thursday 
June 13, Sunday 


Freshman Orientation Week begins. 
Registration of graduate students begins. 
Registration of seniors. 

Registration of juniors. 

Registration of sophomores. 

Classes begin. 

Last day to register for new subjects or to 
drop a subject without approved aca- 
demic petition. 

Institute closed. Columbus Day. 

Institute closed. Veterans Day. 

Thanksgiving recess begins. 

Classes resume. 

Christmas recess begins. 

Classes resume. 

Classes end. 

Examinations begin. 

Semester ends. 

Registration of graduate students begins. 
Registration of seniors and juniors. 
Registration of sophomores. 

Registration of freshmen. 

Classes begin. 

Last day to register for new subjects or to 
drop a subject without approved aca- 
demic petition. 

Institute closed. Washington’s Birthday 
Observance. 

Spring recess begins. 

Classes resume. 

Institute closed. Patriots Day. 

Classes end. 

Examinations begin. 

Institute closed. Memorial Day Observance. 
Examinations end. 

Commencement. 


Normally, classes are held from 8 a.m. to 6 p.m., Monday through Friday. 
This calendar is subject to change without notice. 
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BOARD OF TRUSTEES 


Attorney James T. Curtis, Chairman 
Attorney Alexander M. Clark, Vice Chairman 
Mr. Timothy F. Meehan, Secretary 
Dr. Martin J. Lydon, Clerk 
Dr. Everett V. Olsen, Assistant Clerk 

Dr. Neil V. Sullivan, Massachusetts Commissioner of Education, ex officio 

The Honorable Richard P. Howe, Mayor of the City of Lowell, ex officio 

Mr. Edwin R. Biron, President, First Federal Savings & Loan Association 
of Lowell 

Dr. Charles J. Burton, Arthur D. Little Inc. 

Attorney Alexander M. Clark, Counsellor-at-law 

Mr. Daniel A. Cronin, President, The Macbick Company 

Attorney James T. Curtis, Partner, Goldman, Goldman, Curtis & Cashman 

Mr. Joseph A. DeMambro, President, DeMambro Radio Supply Company 

Mr. George A. Demoulas, Treasurer, Demoulas Markets 

Mr. Timothy F. Meehan, President, Meehan and Sons Realty 

The Honorable Joseph Mitchell, Judge, Massachusetts Superior Court 

Mr. Richard H. Olney, Hornblower & Weeks-Hemphill, Noyes , 

Mrs. S. Lewis Ottey, Lowell 

Mr. Joseph Pellegrino, Chairman of the Board, Prince Macaroni Manufacturing 
Company 

Dr. Samuel Pinanski, ’12, President and Director, American Theatres Corpora- 
tion, Honorary Life Chairman 

Mr. Roy V. Richard, 70, Student, Lowell Technological Institute 
Mr. Charles G. Sampas, News Editor, THE LOWELL SUN 
Mr. Martin Silva, Real Estate, Lowell 
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BOARD OF VISITORS 


Dr. Ralph Lowell, Chairman 

General Georges F. Doriot, President, American Research and Development 
Corporation 

Mr. Joseph A. Erickson, Wellesley 

Mr. Barnett D. Gordon, President, M.K.M. Knitting Mills, Inc. 

Dr. Edward B. Hanify, Attorney and Partner, Ropes & Gray 

Mr. Harold D. Hodgkinson, Chairman of the Board, William Filene’s Sons 
Company 

Dr. Ralph Lowell, Chairman of the Board, Boston Safe Deposit & Trust 
Company 

Dr. Earl P. Stevenson, Chairman of the Board, Arthur D. Little, Inc. 

Dr. Benjamin A. Trustman, Attorney, Nutter, McClennen & Fish 
Mr. Erskine N. White, Center Sandwich, New Hampshire 
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INDUSTRY ADVISORY COMMITTEES 

Electrical Engineering 

Mr. Joseph F. Alibrandi, Raytheon Company 
Dr. Walter S. Baird, Baird-Atomic, Inc. 

Mr. W. Clare Brooks, Andover 

Dr. Martin Schilling, Raytheon Company 

Mr. Paul G. Yewell, Yewell Associates, Inc. 

Nuclear 

Dr. Ernest F. Blase, E G & G, Inc. 

Mr. Roger J. Coe, Yankee Atomic Electric Company 
Mr. Joseph J. Fitzgerald, Cambridge Nuclear Corporation 
Dr. Thomas H. Johnson 
Dr. Jacob H. Jurmain, E G & G, Inc. 

Dr. Marvin G. Schorr, Technical Operations, Inc. 

Paper 

Mr. James R. Carter, II, Nashua Corporation 

Mr. Amor Hollingsworth, Jr., Tileston & Hollingsworth Company 

Mr. Dana Huntington, Dennison Manufacturing Company 

Mr. Frederic S. Klein, Byron Weston Company 

Mr. John Lewis, The Pulp and Paper Research Centre, Inc. 

Mr. Austin B. Mason, Ludlow Corporation (Chairman) 

Mr. Courtney H. Reeves, Carter, Rice, Storrs, & Bement, Inc. 

Mr. Norman E. Scott, Boston Paper Trade Association 

Plastics 

Mr. Thomas J. Conlon, Contour Chemical Company 

Mr. Neil T. Flathers, R. T. Vanderbilt Company 

Mr. Iver J. Freeman, Reed-Prentice Company 

Mr. Howard P. Koenig, 71, Student, Lowell Technological Institute 

Mr. Richard J. Manning, ’68, Mobay Chemical Company 

Mr. Farnum J. Pollard, Jr., 70, Student, Lowell Technological Institute 

Mr. Edward D. Rebucci, General Electric Company 

Mr. Francis C. Shea, 72, Student, Lowell Technological Institute 

Dr. M. R. Singer, Allied Chemical Company 

Textiles 

Mr. Edward J. Allard, ’31, National Aniline Division, Allied Chemical 
Corporation 

Dr. Kenneth R. Fox, ’38, Fabric Research Laboratories, Inc. 

Mr. Walter E. Hildick, Curtis & Marble Machine Company 
Mr. Gordon Osborne, ’28, Warwick Mills 
Mr. E. Kent Swift, Jr., Woods Hole 

Mr. Ashton M. Tenney, Jr., ’48, Eastman Kodak Division, Tennessee Eastman 
Company 

Mr. Elmer Ward, The Palm Beach Company 
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OFFICERS OF ADMINISTRATION 


Martin J. Lydon, A.B., A.M., Ed.D., Sc.D. 
President and Chancellor 


John L. Steele, B.S., in B.A., 

A.M., Ed.D. 

Provost 

Everett V. Olsen, Sc.D. 

Assistant to the President and 
Executive Vice President 

Chapin A. Harris, B.S., Ph.D. 

Dean of Faculty 

Edward L. Alexander, B.S., M.S., 
Ph.D. 

Dean of the Graduate School 

Leo F. King, Jr., A.B., M.Ed. 

Dean of Students 

Maurice W. Harrison, B.T.E. 

Dean of Admissions 


ADMINISTRATIVE STAFF 


Edward B. Van Dusen, B.S.I.E., 
Ed.M., Ph.D. 

Director of the Evening School 

Joseph R. Killelea, B.S., Ph.D. 

Director of the Nuclear Center 

John J. MacLaughlan, Ph.B., A.M. 
Director of Student Counseling 

Ernest P. James, B.T.C., M.S. 

Director of the Summer School and 
Director of Continuing Education 

Harrison D. Schloerb 

Head of Department of 
Administrative Services 

Richard F. Connolly, P.A. 

Business Office Manager 

Wilfrid J. Brodeur 

Bursar 

Frank J. Duggan, Jr., A.B. 

Registrar 

Walter A. Costello, B.S. 

Financial Aid Officer 

Lawrence R. Martin, B.S. in B.A., M.A. 
Assistant Dean of Admissions 

Howard K. Moore, A.B., A.M., M.L.S., 
Ph.D., 

Director of Libraries 

Joseph V. Kopycinski, B.S., M.S. 

M.S. in Library Science 

Librarian 

Francis B. McGrath, B.S. 

Director of the Public Relations 

James A. Brennan, A.B., M.B.A. 

LL.B. 

Director of Placement 

Elizabeth A. Barrett, B.S. 

Press Relations 

William L. Kelley 

Student Housing 

Hazel M. Daniel, B.A., M.A. 
Coordinator of Transitional Year 
Programs 

Barney D. Orang’o, B.A., M.A. 
Admissions Officer 


James S. Donohoe, A.B. 
Resident Proctor 
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OFFICERS OF THE FACULTY 


Francis T. Worrell, B.S., M.S., Ph.D. 
Chairman 


Harry Rubinstein, B.S., Ph.D. 
Vice Chairman 


Santo J. Pullara, B.S., M.B.A., 
J.D., Ph.D. 

Secretary 
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INSTRUCTIONAL STAFF 


Chairmen of Divisions 

Allan T. Gifford, S.B., S.M., P.E., Engineering Science 

George R. Griffin, B.S., M.A., Ph.D., Chemistry and Applied Chemistry 

Joseph R. Killelea, B.S., Ph.D., Nuclear Studies 

John R. Robertson, A.B., A.M., General Studies 

Edward B. Van Dusen, B.S.I.E., Ed.M., Ph.D., Evening Studies 

Heads of Departments 

Leon E. Beghian, B.A., Ph.D., Physics and Applied Physics 
Robert M. Coleman, B.S., M.S., Ph.D., Biological Sciences 
Robert C. Curtis, A.B., Ph.D., Meteorology 

Byron L. Dennison, B.S.E.E., M.S.E.E., Ph.D., P.E., Electrical Engineering 

Russell W. Ehlers, B.S., M.A., Ph.D., Plastics Technology 

Allan T. Gifford, S.B., S.M., P.E., Civil Engineering 

George R. Griffin, B.S., M.A., Ph.D., Chemistry 

William T. Hogan, B.S., S.M., D.Sc., Mechanical Engineering 

Stuart L. Mandell, A.B., M.B.A., Economics and Management 

John J. McDonald, B.T.C., M.S., Textile Engineering 

Howard K. Moore, A.B., A.M., M.L.S., Ph.D., Languages and Literature 

Andrew A. Ouellette, B.S., Mathematics 

Howard H. Reynolds, A.B., Sc.D., P.E., Chemical Engineering and Paper 
Engineering 

John R. Robertson, A.B., A.M., Social Sciences 
Robert E. Sizemore, Col. # USAF, B.S., Aerospace Studies 
Kenneth W. Skrable, B.S., M.S., Ph.D., Radiological Sciences 
Raymond E. Sparks, B.S., M.A., D.P.E., Physical Education 

Members 

William M. Aiken, B.A. (Trinity College), A.M. (Harvard University), Asst. Prof., 
Languages and Literature 

J. Arthur Ainsworth, B.S., M.S. (Fitchburg State College), Prof., Mechanical 
Engineering 

Jack D. Alexander, B.S. in B.A., M.A., M.A. (University of Notre Dame), M.B.A. 
(Harvard University), Assoc. Prof., Economics and Management 

Theodore M. Allen, Capt. USAF, B.S. (University of Maryland), Asst. Prof., 
Aerospace Studies 

Albert Altman, B.S. (Brooklyn College), M.S., Ph.D. (University of Maryland), 
Prof., Physics and Applied Physics 
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Donald L. Ameen, B.S. (Lowell Technological Institute), M.S. (Cornell Uni- 
versity), Asst. Prof., Mathematics 

H. Jack Apfelbaum, B.M.E. (City College of New York), M.M.E. (University of 
Connecticut), P.E. (Massachusetts), Asst. Prof., Mechanical Engineering 

Everett S. Arnold, B.S. (Southeastern Massachusetts University), M.S. (Lowell 
Technological Institute), Assoc. Prof., Textile Engineering 

Howard C. Arnold, A.B. (Oberlin College), M.Ed. (Northeastern University), 
Asst. Prof., Languages and Literature 

Richard M. Aronson, B.S. (Springfield College), M.Ed. (Boston University), 
Asst. Prof., Physical Education 

Francesco L. Bacchialoni, D.lng. (University of Genova, Italy), Assoc. Prof., 
Electrical Engineering 

Adolph Baker, B.A. (City College of New York), B.M.E. (Polytechnic Institute 
of Brooklyn), M.S. in Ed. (City College of New York), M.S. (New York 
University), Ph.D. (Brandeis University), Prof., Physics and Applied Physics 

Edward F. Baldyga, B.A., M.A. (University of Connecticut), Instr., Mathematics 

William W. Bannister, B.S., Ph.D. (Purdue University), Asst. Prof., Chemistry 

Joseph D. Barber, Jr., B.S., M.B.A. (Miami University), Instr., Economics and 
Management 

Luther C. Barcus, B.A. (University of Delaware), M.S. (University of Miami), 
Assoc. Prof., Physics and Applied Physics 

Barry K. Barnes, B.A., M.A., Ph.D. (Rice University) Asst. Prof., Physics and 
Applied Physics 

Roger H. Baumann, B.S., M.S. (Massachusetts Institute of Technology), Sc.D. 
(University of Paris, France), Prof., Electrical Engineering 

Leon E. Beghian, B.A., Ph.D. (University of Oxford, England), Head of Depart- 
ment and Prof., Physics and Applied Physics 

Arthur J. Bellemore, B.S. (Lowell Technological Institute), M.E.E. (University 
of Virginia), Lect., Electrical Engineering 

Maurice Beren, B.S. (Massachusetts Institute of Technology), Instr., Mathe- 
matics 

Donald R. Berry, B.A., M.A. (Baylor University), Asst. Prof., Languages and 
Literature 

Sydney S. Biechler, B.S. (Stanford University), Ph.D. (The Pennsylvania State 
University), Assoc. Prof., Biological Sciences 

Frederick B. Bischoff, B.S., M.S. (Lowell Technological Institute), P.E. (Massa- 
chusetts), Prof., Mechanical Engineering 

Alexandre Blumstein, B.S. (Sorbonne, Paris), Ph.D. (University of Strasbourg, 
France), Assoc. Prof., Chemistry 

Stephen J. Bodor, B.S., M.S. (Lowell Technological Institute), Prof., Mathe- 
matics 

Barbara L. Brooks, B.S. (Lowell Technological Institute), Instr., Chemistry 
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Ronald D. Brunelle, B.S., M.S. (Lowell Technological Institute), P.E. (Massa- 
chusetts), Asst. Prof., Electrical Engineering 

William J. Burke, B.A. (University of Massachusetts), LL.B. (Suffolk University), 
M.Ed. (Boston State College), Assoc. Prof., Economics and Management 

Ann Marie Burns, A.B. (Emmanuel College), Instr., Mathematics 

J. Frederic Burtt, B.T.E., M.S. (Lowell Technological Institute), Assoc. Prof., 
Textile Engineering 

Robert T. Callary, B.S. (Springfield College), M.Ed. (Fitchburg State College), 
Instr., Physical Education 

A. Grant Carrow, A.B. (University of New Hampshire), Instr., Physical Education 

Albert M. Cederlund, A.B. (Clark University), M.S. (Columbia University), Assoc. 
Prof., Economics and Management 

George E. Chabot, Jr., A.B. (Harvard University, M.S. (Harvard School of 
Public Health), Coordinator of the Radiological Health Technician Training 
Program, and Visiting Asst. Prof., Radiological Sciences 

Huan-Yang Chang, B.S. (Southwest Associated University, China), M.S. (Uni- 
versity of Rhode Island), Ph.D. (Iowa State University), Assoc. Prof., 
Chemical Engineering and Paper Engineering 

Stanley J. Chase, A.B., M.A. (Siena College), Asst. Prof., Social Sciences 

Ning H. Chen, B.S. (National Chekiang University, China), B.Ch.E. (Polytechnic 
Institute of Brooklyn), M.S. (University of Missouri), D.ChE. (Polytechnic 
Institute of Brooklyn), Assoc. Prof., Chemical Engineering and Paper 
Engineering 

George P. Cheney, B.S. (Lowell Technological Institute), Instr., Electrical 
Engineering 

Samuel Chesler, B.S. in B.A. (Boston University), M.B.A. (Suffolk University), 
Asst. Prof., Economics and Management 

Anthony J. Cirrito, B.S.M.E. (Villanova University), P.E. (Pennsylvania and 
Massachusetts), Asst. Prof., Civil Engineering 

Donn A. Clark, B.S.E.E. (Pennsylvania State University), M.S.E.E. (Northeastern 
University), Asst. Prof., Electrical Engineering 

C. Daniel Cole, B.A., Ph.D. (University of Buffalo), Prof., Physics and Applied 
Physics 

Robert M. Coleman, B.S. (Bates College), M.S. (University of New Hampshire), 
Ph.D. (University of Notre Dame), Head of Department and Prof., Biological 
Sciences 

Joseph E. Comtois, TSgt, USAF, Instr., Aerospace Studies 

Pasquale Condo, B.S. (Purdue University), M.S. (Lowell Technological Insti- 
tute), Asst. Prof., Mathematics 

Gus P. Couchell, B.S., M.S. (North Carolina State University), Ph.D. (Columbia 
University), Asst. Prof., Physics and Applied Physics 

Harold D. Craig, Capt., USAF, B.S., B.S. (Texas A & M College), Asst. Prof., 
Aerospace Studies 

Dexter E. Crocker, B.S. (Lowell Technological Institute), Instr., Chemistry 
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Aldo M. Crugnola, A.B. (Boston University), M.S. (Northeastern University), 
Assoc. Prof., Plastics Technology 

Robert C. Curtis, A.B. (Williams College), Ph.D. (Pennsylvania State University), 
Head of Department and Prof., Meteorology 

Arthur T. Dabilis, A.B. (Suffolk University), M.A. (Northeastern University), 
Instr., Languages and Literature 

Angelo Dadoly, B.S. (Boston University), M.Ed. (Boston State College), Asst. 
Prof., Mathematics 

Charles L. Daley, B.T.C. (Lowell Technological Institute), Prof., Chemistry 

Rudolph D. Deanin, A.B. (Cornell University), M.S., Ph.D. (University of Illinois), 
Prof., Plastics Technology 

Jane H. Dennis, S.B., S.M., Ph.D. (Massachusetts Institute of Technology), 
Assoc. Prof., Electrical Engineering 

Byron L. Dennison, B.S.E.E. (West Virginia University), M.S.E.E. (Virginia 
Polytechnic Institute), Ph.D. (Worcester Polytechnic Institute), P.E. 
(Virginia and West Virginia), Head of Department and Prof., Electrical 
Engineering 

George C. Dery, A.B. (Merrimack College), M.A. (Boston College), Asst. Prof., 
Economics and Management 

Robert K. Devejian, B.S. (Tufts University), M.A. (Boston University), Prof. 
Mathematics 

Robert J. DeYoung, B.A., M.A. (New York University), Asst. Prof., Languages 
and Literature 

Alan W. Doerr, B.A. (Marist College), M.A. (Hunter College), Asst. Prof., 
Mathematics 

James H. Doherty, Jr., B.A. (University of New Hampshire), Assoc. Prof., 
Mathematics 

Gerald F. Downey, B.S., M.B.A. (Northeastern University), M.A. (Boston Col- 
lege), Asst. Prof., Economics and Management 

Stephen B. Driscoll, B.S. (Lowell Technological Institute), Instr., Plastics 
Technology 

James J. Egan, B.A. (Thomas More College), M.S., Ph.D. (University of 
Kentucky), Asst. Prof., Physics and Applied Physics 

Russell W. Ehlers, B.S., M.A. (Wesleyan University), Ph.D. (Yale University), 
Head of Department and Prof., Plastics Technology 

Charles C. Evans, B.S.E.E., M.S.E.E. (University of Illinois), Lect., Electrical 
Engineering 

John G. Fallon, A.B. (Boston College), Instr., Mathematics 

Charles F. Feeney, B.S. in B.A. (Boston College), M.B.A. (Northeastern Uni- 
versity), C.P.A., Instr., Economics and Management 

M. Brendan Fleming, B.S., M.A. (Boston College), Assoc. Prof., Mathematics 

Richard R. Forster, B.A. (Louisiana State University), M.A. (University of 
Southern California), Instr., Languages and Literature 
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Zoltan Fried. B.S. (Brooklyn College), Ph.D. (Brandeis University), Prof.. 
Physics and Applied Physics 

Dario A. Gasparini, B.E. (Villanova University), S.M. (Massachusetts Institute 
of Technology), Instr., Civil Engineering 

Allan T. Gifford, S.B., S.M. (Massachusetts Institute of Technology), P.E. 
(Massachusetts), Chairman of Division of Engineering Science, and 
Head of Department and Prof., Civil Engineering 

Edward L. Golec, B.S. (Lowell Technological Institute), Prof., Textile Engi- 
neering 

John A. Goodwin, B.T.E., M.S. (Lowell Technological Institute), Prof., Textile 
Engineering 

George R. Griffin, B.S. (Indiana University), M.A. (Boston University), Ph.D. 
(Massachusetts Institute of Technology), Chairman of Division of Chem- 
istry and Applied Chemistry, and Head of Department and Prof., Chemistry 

Michael Grossman, B.S. (Tufts University), M.A. (Yale University), Instr., 
Mathematics, 

Mary C. Hall, A.B. (Regis College), M.Ed. (Boston University), Assoc. Prof., 
Mathematics 

Bernard C. Harcourt, B.S. (Fitchburg State College), M.A. (Columbia Uni- 
versity), P.E. (Massachusetts), Assoc. Prof., Mechanical Engineering 

F. Raymond Hardy, B.S., M.S. (Lowell Technological Institute), Prof., Physics 
and Applied Physics 

Padmanabh Harihar, B.S. (R. Ruia College, India), M.S. (Wilson College, India), 
Ph.D. (Columbia University), Asst. Prof., Physics and Applied Physics 

William S. Harrison, A.B. (Harvard University), Asst. Prof., Social Sciences 

William E. Haskell, Jr., B.S. (Tufts University), M.S. (Northeastern University), 
Ph.D. (University of Massachusetts), P.E. (Massachusetts), Assoc. Prof., 
Civil Engineering 

Richard C. Healy, Jr., B.S. in B.A. (American International College), M.A. (Uni- 
versity of Massachusetts), Asst. Prof., Economics and Management 

William R. Hersey, B.S. (Lowell State College), M.A. (Boston College), Instr., 
Languages and Literature 

Charles J. Higgins, B.S. (Massachusetts Maritime Academy), B.S. (Lowell 
Technological Institute), Prof., Chemical Engineering anti Paper Engi- 
neering 

Geoffrey E. Hill, B.S., M.S. (Massachusetts Institute of Technology), Assoc. 
Prof., Meteorology 

Barbara Ann Hilton, A.B. (The Defiance College), M.S., Ph.D. (University of 
Maine), Asst. Prof., Biological Sciences 

S. Brackston Hinchey, A.B., M.A., Ph.D. (University of Missouri), Asst. Prof., 
Economics and Management 

Emily P. Hoffman, B.A. (University of Massachusetts), M.A. (Boston College), 
Instr., Economics and Management 

William T. Hogan, B.S. (Northeastern University), S.M., D.Sc. (Massachusetts 
Institute of Technology), Head of Department and Prof., Mechanical 
Engineering 
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Robert Z. Hollenbach, S.B.M.E. (Massachusetts Institute of Technology), M.S. 
(Rensselaer Polytechnic Institute), Prof., Mechanical Engineering 

F. Ross Holmstrom, B.S. (University of Washington), M.S., Ph.D. (Stanford 
University), Lect., Electrical Engineering 

Elwyn T. Hook, B.S. (Tufts University), Assoc. Prof., Physics and Applied 
Physics 

Judith A. Horine, B.A. (Rivier College), Asst. Prof., Chemistry 

Lester B. Hudson, A.B., M.A. (Boston University), Instr., Languages and 
Literature 

Martin Isaks, B.S. (Purdue University), M.S. (Iowa State University), Ph.D. 
(University of Cincinnati), Asst. Prof., Chemistry 

Stanley C. Israel, B.S. (Parsons College), Ph.D. (Lowell Technological Insti- 
tute), Instr., Chemistry 

Ernest P. James, B.T.C., M.S. (Lowell Technological Institute), Prof., Chemistry; 
Director of Summer School and Director of Continuing Education 

Charles E. Jarvis, B.S., M.A. (Boston University), Prof., Languages and 
Literature 

C. Zelman Kamien, B.S., M.S., Ph.D. (Purdue University), Assoc. Prof., Mechan- 
ical Engineering 

Lloyd C. Kannenberg, S.B. (Massachusetts Institute of Technology), M.S. 
(University of Florida), Ph.D. (Northeastern University), Asst. Prof., Physics 
and Applied Physics 

Aram S. Karakashian, B.A., M.A. (Temple University), Ph.D. (University of 
Maryland), Asst. Prof., Physics and Applied Physics 

Norwood H. Keeney, Jr., B.S. (Trinity College-Hartford), M.S. (University of 
Maine), Ph.D. (University of Manchester, England), P.E. (University of 
New Hampshire), Prof., Chemical Engineering and Paper Engineering 

Gunter H. R. Kegel, B.S. (F. N. Fi. Universidade do Brasil), Ph.D. (Massachu- 
setts Institute of Technology), Prof., Physics and Applied Physics 

Judith A. Kelley, B.A. (Emmanuel College), Instr., Chemistry 

Jon R. Kelly, B.S. (Northwestern University), S.M., Sc.D. (Massachusetts 
Institute of Technology), Assoc. Prof., Mechanical Engineering 

Joseph R. Killelea, B.S. (Manhattan College), Ph.D. (New York University), 
Director of the Nuclear Center, and Chairman of the Division of Nuclear 
Studies 

Linda H. Kistler, B.S. in B.A., M.S. in B.A. (Colorado State University), C.P.A., 
Asst. Prof., Economics and Management 

Marianne H. Knowlton, B.A. (Smith College), M.A. (Tufts University), Instr., 
Languages and Literature 

Fritz F. Kobayashi, P.E. (Massachusetts), Asst. Prof., Textile Engineering 

David Korff, B.A. (Harvard University), Ph.D. (Brandeis University), Prof., 
Physics and Applied Physics 

Albert D. Kowalak, B.S. (College of William and Mary), M.S., Ph.D. (Virginia 
Polytechnic Institute), Assoc. Prof., Chemistry 

Thomas G. Kudzma, S.B. (Massachusetts Institute of Technology), A.M. 
(Harvard University), Asst. Prof., Mathematics 


17 


Philip S. Lamprey, B.S. (Lowell Technological Institute), Ph.D. (University of 
New Hampshire), Prof., Chemistry 

Charles D. L’Archevesque, Capt., USAF, B.A. (Syracuse University), M.A. 
(University of Colorado), Asst. Prof., Aerospace Studies 

Earle R. Laste, Jr., B.S., M.S. (Northeastern University), Ph.D. (Worcester 
Polytechnic Institute), Prof., Electrical Engineering 

Vasilis Lavrakas, B.S. (University of Massachusetts), M.S. (Tufts University), 
Prof., Chemistry 

Donald G. Leitch, B.S. (Lehigh University), M.S. (University of Colorado), 
Assoc. Prof., Civil Engineering 

J. Robert A. Lemieux, B.S., M.S. (Lowell Technological Institute), Assoc. Prof., 
Electrical Engineering 

John P. Leonard, B.S. (Lowell Technological Institute), M.S. (Northeastern 
University), Asst. Prof., Electrical Engineering 

James C. Lillis, B.S. (Tufts University), M.B.A (Harvard University), P.E. 
(Massachusetts), Assoc. Prof., Economics and Management 

Joseph W. Lipchitz, B.A., M.A. (University of Massachusetts), Ph.D. (Case 
Western Reserve University), Asst. Prof., Social Sciences 

Irving Lipschitz, B.A., M.S. (New York University), Ph.D. (Virginia Polytechnic 
Institute), Asst. Prof., Chemistry 

Walter J. Lisien, B.T.C. (Lowell Technological Institute), Asst. Prof., Chemistry 

George E. Lockyer, B.S. (University of Denver), Instr., Mathematics 

Wayne A. Losano, A.B., A.M. (Boston College), Instr., Languages and 
Literature 

Thomas G. Macbeth, A.B. (Cornell University), M.A., Ph.D. (University of 
Southern California), Assoc. Prof., Economics and Management 

Stuart L. Mandell, A.B. (Brooklyn College), M.B.A. (Syracuse University), Head 
of Department and Prof., Economics and Management 

James A. Mann, B.S. (Rensselaer Polytechnic Institute), Assoc. Prof., Chemical 
Engineering and Paper Engineering 

Thomas V. Marcella, B.S. (Lowell Technological Institute), M.S. (Northeastern 
University), Asst. Prof., Physics and Applied Physics 

Pasquale A. Marino, B.S., M.S. (Northeastern University), Ph.D. (University of 
Connecticut), P.E. (Massachusetts), Assoc. Prof., Chemical Engineering 
and Paper Engineering 

Suresh C. Mathur, B.Sc., M.Sc. (University of Lucknow, India), Ph.D. (Uni- 
versity of Texas), Prof., Physics and Applied Physics 

John J. McCaffrey, A.B. (Suffolk University), A.M. (Tufts University), Asst. Prof., 
Languages and Literature 

John J. McDonald, B.T.C., M.S. (Lowell Technological Institute), Head of 
Department and Prof., Textile Engineering 

Thomas F. McElligott, A.B. (Mt. St. Mary’s College), Ed.M. (Boston University), 
Prof., Mathematics 
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John A. McElman, B.S.M.E., M.S.M.E. (Northeastern University), Ph.D. (Virginia 
Polytechnic Institute), Assoc. Prof., Mechanical Engineering 

Richard E. McLaughlin, Major, USAF, B.S. (Pennsylvania State University), 
Asst. Prof., Aerospace Studies 

Roger D. McLeod, B.A. (Bowdoin College), M.S. (Lowell Technological In- 
stitute), Asst. Prof., Physics and Applied Physics (on leave of absence) 

Robert J. McVicker, B.S. (Pennsylvania State University), B.S. (U.S. Naval 
Postgraduate School), M.S. (Carnegie Institute of Technology), Asst. Prof., 
Mechanical Engineering 

Walter Roy Mellen, B.S. (Massachusetts Institute of Technology), M.S. (Lowell 
Technological Institute), Assoc. Prof., Physics and Applied Physics 

Barbara Miliaras, A.B. (Boston University), Instr., Languages and Literature 

Arthur I. Miller, B.S. (The City College of New York), Ph.D. (Massachusetts 
Institute of Technology), Asst. Prof., Physics and Applied Physics 

Kun Min, B.S. (Lehigh University), M.S.E. (University of Michigan), Ph.D. 
(University of Illinois), Assoc. Prof., Mechanical Engineering 

Alan Mironer, B.M.E. (Rensselaer Polytechnic Institute), M.Eng. (Yale Uni- 
versity), Ph.D. (Syracuse University), Assoc. Prof., Mechanical Engineering 

Arthur Mittler, B.A. (Drew University), M.S. (University of Kentucky), Asst. Prof., 
Physics and Applied Physics 

C. Robert Montgomery, B.A. (Boston University), P.E. (Massachusetts), Asst. 
Prof., Mathematics 

Howard K. Moore, A.B., A.M. (Boston University), M.L.S. (Simmons College), 
Ph.D. (Boston University), Head of Department and Prof., Languages 
and Literature, and Director of Libraries 

William L. Mulcahy, Jr., B.A. (Harvard University), M.Ed. (Salem State College), 
Instr., Languages and Literature 

Patricia G. Mulhall, B.S. (Utica College of Syracuse University), M.S. (Ren- 
sselaer Polytechnic Institute), Asst. Prof. Biological Sciences 

Paul J. Murphy, B.S.E.E., M.S.E.E. (Massachusetts Institute of Technology), 
P.E. (Massachusetts), Assoc. Prof., Electrical Engineering 

Terence M. Murphy, B.S. in B.A. (Merrimack College), M.B.A. (Suffolk Uni- 
versity), Instr., Economics and Management 

Thomas J. Murphy, A.B. (Boston College), M.B.A. (Harvard University), Asst. 
Prof., Economics and Management 

Ronald P. Murro, B.C.E. (Cooper Union), M.S., Sc.D. (Columbia University), 
Asst. Prof., Mechanical Engineering 

Joseph L. Neuringer, B.A. (Brooklyn College), M.A. (Columbia University), 
Ph.D. (New York University), Prof., Mathematics 

Eugene E. Niemi, Jr., B.S. (Boston University), M.S. (Worcester Polytechnic 
Institute), Instr., Mechanical Engineering 

Raymond O. Normandin, A.B. (St. Anselm’s College), M.S. (Boston College), 
Prof., Plastics Technology 
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Frederic H. Noyles, TSgt, USAF, Instr., Aerospace Studies 

Gerard W. O’Connor, A. B. (Harvard University), A. M., Ph.D. (Boston University), 
Assoc. Prof., Languages and Literature 

A. James Oliver, B.S. (Boston University), M.Ed. (Boston State College), Assoc. 
Prof., Physical Education 

Alexander A. Olsen, B.S. (Lowell Technological Institute), M.S. (Northeastern 
University), Instr., Mathematics 

M. AM Omar, B.S. (Colorado School of Mines), M.S., M.S., Ph.D. (University 
of Colorado), Assoc. Prof., Physics and Applied Physics 

Harry Roger O’Neal, B.S. (University of Missouri), Ph.D. (University of Cali- 
fornia, Berkeley), Asst. Prof., Chemistry 

Stephen A. Orroth, Jr., B.S. (Lowell Technological Institute), Instr., Plastics 
Technology 

Andrew A. Ouellette, B.S. (Brown University), Acting Head of Department and 
Prof., Mathematics 

Ira E. Over, Jr., B.S. (University of Maryland), M.S. (Xavier University), Asst. 
Prof., Mathematics 

Martin A. Patt, B.S. (Northeastern University), S.M. (Massachusetts Institute of 
Technology), Asst. Prof., Electrical Engineering 

Robert J. Peirent, B.S., M.S. (Lowell Technological Institute), Assoc. Prof., 
Chemistry 

Arthur Petrou, B.S. (University of New Hampshire), M.S. (Northeastern Uni- 
versity), P.E. (Massachusetts), Asst. Prof., Mechanical Engineering 

David H. Pfister, B.S., M.S. (Lowell Technological Institute), P.E. (Massachu- 
setts), Prof., Textile Engineering 

James B. Pierce, B.S. (Thiel College), M.S., Ph.D. (Case Institute of Technol- 
ogy), Prof., Chemistry 

Clarence J. Pope, B.S. (Clemson College), M.S. (Lowell Technological In- 
stitute), Prof., Textile Engineering 

James E. Powers, B.S., M.S. (Lowell Technological Institute), Assoc. Prof., 
Electrical Engineering 

Miriam D. Price, A.B. (Smith College), Instr., Social Sciences 

Santo J. Pullara, B.S., M.B.A., J.D., Ph.D. (Syracuse University), Prof., Eco- 
nomics and Management 

Howard H. Reynolds, A.B. (Harvard University), Sc.D. (Massachusetts Institute 
of Technology), P.E. (Massachusetts), Head of Department and Prof., 
Chemical Engineering and Paper Engineering 

Theodore A. Rieck, SSgt, USAF, Instr., Aerospace Studies 

John J. Riley, A.B., M.A. (Boston University), Asst. Prof., Languages and 
Literature 

William J. Riley, Jr., B.S. (Boston University), Instr., Physical Education 

Paul J. Ring, B.S. (Boston College), M.S. (Rensselaer Polytechnic Institute), 
Ph.D. (Brown University), Asst. Prof., Physics and Applied Physics 

Charles E. Riordan, A.B. (Harvard University), A.M. (Boston University), Instr., 
Languages and Literature 
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John R. Robertson, A.B. (Bowdoin College), A.M. (Harvard University), Chair- 
man of Division of General Studies, and Head of Department and Prof., 
Social Sciences 

Rev. Maurice J. Rocheleau, O.MJ., B.A. (Oblate College and Seminary), Ph.L. 
(University of Ottawa), Th.L. (University of St. Thomas, Rome), Lect., 
Social Sciences 

Kenneth L. Rogers, B.S. (University of Maine), P.E. (Massachusetts), Prof., 
Mechanical Engineering 

Frederick A. Rojak, B.S.E.E. (Pratt Institute), M.S. (Lowell Technological In- 
stitute), P.E. (Massachusetts), Assoc. Prof., Electrical Engineering 

Thomas A. Rooney, SSgt, USAF, Instr., Aerospace Studies 

Vittoria Rosatto, B.S. (Massachusetts School of Art), Prof., Textile Engineering 

Harry Rubinstein, B.S. (Brooklyn College), Ph.D. (Purdue University), Assoc. 
Prof., Chemistry 

Charles J. Ryan, B.A. (University of Connecticut), M.A. (University of Massa- 
chusetts), Instr., Languages and Literature 

Charles L. Saccardo, B.S. in B.A. (Northeastern University), M.A. (Georgetown 
University), Asst. Prof., Economics and Management 

Alexander Sachs, B.S. (Northwestern University), Instr., Physics and Applied 
Physics 

James W. Savage, III, A.B. (Boston College), M.Ed. (Suffolk University), Instr., 
Languages and Literature 

Allen Scattergood, A.B. (Columbia University), Ph.D. (Princeton University), 
Prof., Chemistry 

Walter A. Schier, B.S. (St. Procopius College), Ph.D. (University of Notre 
Dame), Asst. Prof., Physics and Applied Physics 

Kunnat J. Sebastian, B.S., M.S. (University of Kerala, India), Ph.D. (University 
of Maryland), Asst. Prof., Physics and Applied Physics 

Steven Serabian, B.S. (Rensselaer Polytechnic Institute), M.S. (Union College), 
Assoc. Prof., Mechanical Engineering 

James C. Sethares, B.S.E.E. (University of Massachusetts), S.M.E.E. (Massa- 
chusetts Institute of Technology), Lect., Electrical Engineering 

John J. Sewell, S.B., C.E. (Massachusetts Institute of Technology), Assoc. 
Prof., Civil Engineering 

Sami A. Shama, B.Sc. (Cairo University), Instr., Chemistry 

Bernard Shapiro, B.S. (Lowell Technological Institute), S.M. (Massachusetts 
Institute of Technology), Asst. Prof., Mathematics 

Irwin A. Shapiro, B.S. in B.A. (Syracuse University), M.B.A. (Indiana Uni- 
versity), Asst. Prof., Economics and Management 

Herman J. Shea, S.B., S.M. (Massachusetts Institute of Technology), P.E. 
(Massachusetts), Prof., Civil Engineering 

G. Dudley Shepard, B.S. (Yale University), M.S., Sc.D. (Massachusetts Institute 
of Technology), Prof., Mechanical Engineering 

Robert E. Sizemore, Col., USAF, B.S. (Mississippi State University), Head of 
Department and Prof., Aerospace Studies 
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Kenneth W. Skrable, B.S. (Moravian College), M.S. (Vanderbilt University), 
Ph.D. (Rutgers University), Head of Department and Prof., Radiological 
Sciences 

Malcolm K. Smith, B.S. (Haverford College), M.A. (Columbia University), 
Assoc. Prof., Physics and Applied Physics 

Gerald Smithson, B.S. (Brown University), M.S. (Tufts University), Prof., Elec- 
trical Engineering 

Paul E. Snoonian, B.S., M.B.A. (Northeastern University), Asst. Prof., Eco- 
nomics and Management 

Raymond E. Sparks, B.S. (Indiana State University), M.A. (Columbia Uni- 
versity), D.P.E. (Springfield College), Head of Department and Prof., 
Physical Education 

Stephen J. Spurk, B.S.E.E. (Merrimack College), Instr., Electrical Engineering 

Frank R. Stansel, B.S. (Union College), M.E.E., D.E.E. (Polytechnic Institute 
of Brooklyn), P.E. (Massachusetts and New York), Prof., Electrical 
Engineering 

Richard M. Stanton, M.E. (Stevens Institute of Technology), Sc.M. (Boston 

College), Reactor Supervisor in Nuclear Center, and Visiting Asst. Prof., 
Physics and Applied Physics 

Carl A. Stevens, B.S., M.S. (Tufts University), Sc.M. (Brown University), Ph.D. 
(Boston University), P.E. (Massachusetts), Prof., Electrical Engineering 

James E. Stone, B.S. (Springfield College), Instr., Physical Education 

Gabor S. Szava-Kovats, B.C.E. (Technical University of Budapest), M.Sc. (Ohio 
State University), Asst. Prof., Civil Engineering 

Arthur D. Talkington, B.S. (University of Chicago), M.A. (University of Missouri), 
Asst. Prof., Mathematics 

Wen Tang, B.S. (National Central University, China), M.S., Ph.D. (New York 
University), Asst. Prof., Meteorology 

Louis C. Tartaglione, B.S. (Manhattan College), M.S. (University of Con- 
necticut), Asst. Prof., Civil Engineering 

Virginia S. Taylor, B.S. (Syracuse University), M.A. (Western Michigan Uni- 
versity), Asst. Prof., Mathematics 

Ye-Yung Teng, B.S. (National Taiwan University, China), M.Sl, Ph.D. (Uni- 
versity of Maryland), Asst. Prof., Physics and Applied Physics 

Henry E. Thomas, B.T.E. (Lowell Technological Institute), P.E. (Massachusetts), 
Prof., Plastics Technology 

Charles F. Thompson, B.S.A. (Bentley College), M.B.A. (Northeastern Uni- 
versity), C.P.A., Asst. Prof., Economics and Management 

George J. Toscano, B.S., M.B.A. (Northeastern University), C.P.A., Assoc. 
Prof., Economics and Management 

Mary Ann R. Trippi, B.A. (Queens College, City University of New York), A.M. 
(Boston University), Instr., Economics and Management 

Anthony C. Turrisi, B.S. (Massachusetts Institute of Technology), M.A. (Uni- 
versity of Wisconsin), Instr., Languages and Literature 
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David P. Wade, B.S. (Lowell Technological Institute), M.S. (Northeastern Uni- 
versity), Asst. Prof., Electrical Engineering 

John W. Walkinshaw, B.S., M.S. (Lowell Technological Institute), Instr., Chem- 
ical Engineering and Paper Engineering 

Francis R. Walsh, B.S., M.A., Ph.D. (Boston University), Assoc. Prof., Social 
Sciences 

Tso-Chou Wang, Dip. in Eng., D.Eng. (Technische Hochschule, Germany), 
Assoc. Prof., Mechanical Engineering 

Joseph W. Waterman, B.S. (University of Vermont), M.B.A. (Boston University), 
Asst. Prof., Social Sciences 

Arthur C. Watterson, Jr., B.S. (Geneva College), Ph.D. (Brown University), 
Assoc. Prof., Chemistry 

Harold L. Wedlick, B.S., M.S. (Wayne State University), Radiochemistry Super- 
visor in Nuclear Center, and Visiting Assoc. Prof., Radiological Sciences 

Louis I. Weiner, B.S. (Temple University), M.S. (Lowell Technological Institute), 
Visiting Prof., Textile Engineering 

Robert J. Whelan, B.S. (Boston College), M.A. (Catholic University of America), 
Asst. Prof., Languages and Literature 

Francis J. Wiedenmann, A.B., M.S. (Rutgers University), Health Physics Super- 
visor in Nuclear Center, and Visiting Asst. Prof., Radiological Sciences 

Roger E. Wiehe, B.A. (Yale University), M.A. (University of Illinois), Ph.D. 
(Columbia University), Assoc. Prof., Languages and Literature 

Martin Wilner, B.S. (Rensselaer Polytechnic Institute), M.S. (Yale University), 
Ph.D. (Massachusetts Institute of Technology), Assoc. Prof., Physics and 
Applied Physics 

Charles R. Wilson, B.S. (Lowell Technological Institute), Instr., Chemistry 

Bette M. Winer, B.S. (University of Maine), Ph.D. (University of Maryland), 
Lect., Physics and Applied Physics 

Albert T. Woidzik, B.S. (Lowell Technological Institute), P.E. (Massachusetts), 
Prof., Textile Engineering 

Milo M. Wolff, B.S. (Upsala College), M.S., Ph.D. (University of Pennsylvania), 
Lect., Physics and Applied Physics 

Chuen Wong, Dip. of Science (Chung Chi College, Hong Kong), Ph.D. (Case 
Institute of Technology), Instr., Physics and Applied Physics 

Francis T. Worrell, B.S. (University of Michigan), M.S., Ph.D. (University of 
Pittsburgh), Prof., Physics and Applied Physics 

A. David Wunsch, B.E.E. (Cornell University), S.M., Ph.D. (Harvard University), 
Asst. Prof., Electrical Engineering 

James C. Wyant, B.S. (Case Institute of Technology), M.S., Ph.D. (University 
of Rochester), Lect., Physics and Applied Physics 

Waldo W. Yarnall, B.S. (University of Vermont), Director of Athletics 

Louis E. Yelle, B.S. (Lowell Technological Institute), M.S. (Northeastern Uni- 
versity), Asst. Prof., Economics and Management 
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Professors Emeriti 

Horton Brown, B.S. 

William G. Chace, Ph.D., M.S. 

Harold C. Chapin, A.B., A.M., Ph.D. 
Lester H. Cushing, A.B., Ed.M., Sc.D. 
Charles A. Everett, B.T.C. 

Elmer E. Fickett, B.S., Sc.D. 

C. Leonard Glen 

Martin J. Hoellrich 

Nathaniel E. Jones 

James H. Kennedy, Jr., B.T.E., M.S. 

Gilbert R. Merrill, B.T.E. 

John L. Merrill, B.T.E. 

Charles R. Mingins, A.B., Ph.D. 

John H. Skinkle, S.B., M.S. 

A. Edwin Wells, B.T.E., M.Ed., P.E. 
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ADMINISTRATIVE ASSIGNMENTS 


Chancellor’s Office 

Elizabeth P. Kennedy, CPS, Secretary 

Executive Vice President’s Office 

Kleonike J. Bentas, Secretary 

Provost’s Office 

Mary E. Perkins, Secretary 

Administrative Services 

James A. Sullivan, B.A., Ed.M., Assistant Head of Department of Admin- 
istrative Services 

Gerald F. Cronin, Contracts and Concessions 
John E. Reynolds, Administrative Assistant 
John L. Sayer, Supervisor of Payroll 
Patricia J. Gallagher, Bookkeeper 
Shirley D. Reed, B.S., Secretary 
Eloise L. Brassard, Secretary 
Catherine P. Ouellette, Machine Operator 
Mary J. Sullivan, Clerk 

Dean of Admissions Office 

Alice R. Redican, Clerk 
Diane L. Goodrich, Secretary 
Catherine P. O’Donnell, Secretary 

Building and Power 

George F. Abodeely, LLB, Administrator 
Charles F. Johnson, Superintendent of Buildings and 
Grounds Maintenance 
Charles J. DeFilippo 

Business Office 

Michael J. Chory, B.S. in B.A., Assistant Business Office Manager 

George S. Zaharoolis, Accountant 

Edna Nestor, Bookkeeper 

Mary C. Sullivan, Accountant 

Irene D. Burns, Bookkeeper 

Anita V. Lacie, Clerk 

Joan Cinq-Mars, B.S., Clerk 

Gloria Willman, Clerk 

Sharon Elie, Clerk 

Ann Marie McDermott, Clerk 

Thomas E. Smith, Clerk 

Data Processing 

William J. Keenan, Jr., Director 

Gilbert McGowan, Staff Assistant 

Dolores Trudel, Statistical Machine Operator 
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Dean of Faculty’s Office 

Theresa D. Leblanc, Secretary 

Dean of Students’ Office 

Barbara Jean Maccaron, Secretary 
Gladys M. Coughlin, Secretary 

Division of Chemistry and Applied Chemistry 

Harriet E. Burns, Secretary 
Elizabeth B. Field, Secretary 
Frank B. Ridge, Chemical Storekeeper 
John Georges, Chemical Storekeeper 


Division of Evening Studies 

Aristomenes G. Panos, B.S. in B.A., Recorder 
Emma M. Millett, Secretary 
Marguerite H. McGarry, Secretary 
Jerry Abrams, Clerk 

Division of General Studies 

Lucille T. Eno, Secretary 
Corinne Dunn, Secretary 


Division of Physics and Engineering 

Eleanor M. McKenna, Secretary 
Jane Fagan, Secretary 
Karen I. Volis, Secretary 
Elaine R. Dubeau, Secretary 

Leo F. Patenaude, Electronic Equipment Supervisor 
William Bausha, Technician 


Graduate School Office 

Helen R. Shanahan, Secretary 


Guidance 

Vittoria Rosatto, B.S., Counsellor 


Health Services 

Arlene D. Wuester, R.N., M.R.S.H. In Charge 
Janet E. Connors, R.N. 


In-Service Training Program 

John J. Delmore, Hon.Sc.D., Administrative Assistant 
Doris A. Spinney, Secretary 
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Libraries 

Vera Boyd Meehan, B.S., Assistant Librarian 
Richard A. Kenney, B.S., Cataloguer 
Ann V. Pendergast, Senior Library Assistant 
Eleanor T. Pendergast, Senior Library Assistant 
June E. Traverse, Senior Library Assistant 
Madeleine M. Owen, Junior Library Assistant 
Mary P. Frascarelli, Junior Library Assistant 
Francis J. O’Brien, Junior Library Assistant 
Johannah K. Ahern, Junior Library Assistant 
Katharine F. Tarmey, Junior Library Assistant 
Marian G. Rowe, Clerk 
Dorothy H. Treworgy, Clerk 
Helen K. Dawson, Assistant 

Receptionist 

Lorraine I. LeDoux 

Registrar’s Office 

Nora M. MacBrayne, Secretary 
Mary P. Kloppenburg, Clerk 
Mabel M. Murphy, Clerk 
Mary L. Dunlavey, Clerk 

Summer School 

Doris D. Couture, Secretary 
Pauline S. Lessard, Secretary 
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GENERAL INFORMATION 


History and Aims 

Lowell Technological Institute was incorporated in 1895 
and formally opened for the teaching of textile technology sub- 
jects on January 30, 1897. It was then known as the Lowell Tex- 
tile School an awarded only certificates and diplomas. Growth 
of the school in size, prestige, and scope of curriculum was 
rapid, and in 1913 it was granted the right to confer four-year 
degrees in textile engineering and textile chemistry. In 1928 the 
name was changed to the Lowell Textile Institute to indicate 
more fully the collegiate status of the institution. Its continued 
growth resulted in further diversification of its areas of speciali- 
zation, and since 1949 degree programs have been added in 
the fields of paper engineering, electrical engineering, plastics 
technology, mechanical engineering, chemistry, chemical engi- 
neering, physics, mathematics, nuclear science, nuclear engi- 
neering, industrial management, business administration, me- 
teorology, and biological sciences. In view of the present great- 
ly expanded scope of the engineering program, the name of the 
college was once more changed, in 1953, to Lowell Tech- 
nological Institute. The Institute grants Bachelor of Science in 
Business Administration, Bachelor of Science, Master of Sci- 
ence, and Doctor of Philosophy degrees. Since 1918, when the 
property of the school was transferred to the Commonwealth of 
Massachusetts, it has been under the control and management 
of a Board of Trustees appointed by the Governor of the Com- 
monwealth. 

The major aims of Lowell Technological Institute are to 
furnish sound educational programs in science, engineering, 
technology, business and management at both the undergradu- 
ate and graduate levels to cultivate in its students a professional 
attitude in their fields of concentration and to develop their 
ability for creative thinking. All education, and particularly in the 
fields of study offered at the Institute, must be based on a 
thorough grounding in the fundamentals upon which the study in 
the area of specialization is built; but, it must prepare the student 
for life in general and thus there must be an emphasis on the 
development of self-reliance and awareness of the interrelation 
between science, technology and industry and the society in 
which we live. For this reason, all curricula have a balance of 
basic material leading into more advanced theoretical and ap- 
plied treatment of this knowledge with the inclusion of sufficient 
humanities to make a meaningful education for a productive life. 
Graduates are prepared to enter industry in the fields they have 
chosen or to continue for further education in graduate schools 
in preparation for research, teaching, or industrial positions. 
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Accreditation 

The Institute is a member of the Senior College Division of 
the New England Association of Colleges and Secondary 
Schools. The United States Department of Education and the 
Armed Forces consider such membership equivalent to regional 
accreditation. It also holds membership in the American Council 
on Education and in the College Entrance Examination Board. 
The Engineers’ Council for Professional Development extends 
accreditation to the curricula in electrical, mechanical, and tex- 
tile engineering. The ECPD has also accredited a two-year part- 
time program in civil engineering technology and a four-year 
part-time program in civil engineering technology. The chem- 
istry program is approved by the American Chemical Society. 

Graduates of the Institute have been accepted for graduate 
study at nearly all leading universities. The Institute’s prestige 
attracts students annually from many foreign countries. All races 
and religions are represented in the enrollment. Although the 
majority of its students are men, the Institute is co-educational. 

Campus 

The campus is situated 25 miles north of Boston, Massachu- 
setts, in Lowell, a city of nearly 100,000, long famous as a textile 
center and more recently for its increasingly diversified indus- 
tries. The 29-acre campus, situated on both sides of the Merri- 
mack river, includes 13 main buildings, among them an audito- 
rium-administration building, a library which is currently being 
greatly enlarged, six classroom-laboratory buildings, four res- 
idence halls and a gymnasium. A $4,500,000 nuclear science 
center is now in operation. 

Alumni Memorial Library 

The library, dedicated to Alumni of the Institute who served 
in World Wars I and II and the Korean conflict, has recently un- 
dergone an extensive expansion. The original building, con- 
structed in 1951 by the Alumni Association, now houses the li- 
brary’s rare books, government depository collection, technical 
reports and a ground floor student activities area. The new ad- 
dition, which is linked to the original building by means of 
ramps, houses most of the library functions. The main floor con- 
tains the lobby with its control desk, exhibition area, catalog, 
reserve book room, reference room as well as the administrative 
and work areas for the library staff. Two elevators serve the 
library building. The third floor houses the extensive periodical 
collections, including current issues as well as a microprint 
area. A section of this floor holds the abstracts and indices that 
serve as a guide to the periodical collections. The fourth floor 
houses the science and technology book collection while the 
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fifth floor houses the collection of the humanities and the social 
sciences. On each floor shelving areas are mixed in with read- 
ing and lounge areas to give maximum accessibility to our 
collections. The lounge areas on the upper floors provide ex- 
cellent views of the City of Lowell and the surrounding areas. 
The ground floor has a complete audio-visual area consisting of 
a master control room, a student listening room with thirty-one 
individual stations, six individual listening areas with equip- 
ment, an audio-visual office, a multi-purpose room seating 140 
and a nine room radio station complex. The building seats ap- 
proximately 1000 students and has a stack capacity of 450,000 
volumes. A walkway under the side of the building adjacent to 
Smith Hall leads to the first aid station and the dormitory areas 
located behind the library. 

Equipment 

Laboratory equipment used in the instructional and re- 
search programs of the Institute is valued at more than $17,500,- 
000. It includes such varied apparatus as an electron microscope, 
analog and digital computers, and full-sized industrial machines 
as well as complete pilot-plant facilities in all technological 
areas, paper, pasties, leather, and textiles. 
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ADMISSION OF UNDERGRADUATES 


New students are selected from those applicants who during 
their preparatory education have shown academic promise and 
strength of character. Besides scholastic rating and test re- 
sults, high value is placed upon their evidence of leadership 
and contribution to school and community life. 

Application for admission should be made as soon as pos- 
sible after the first marking period in the candidate’s senior year 
of secondary school. Applicants who apply before the first mark- 
ing period will not be considered until the Dean of Admissions 
Office has received senior grades for this period. The responsi- 
bility of having these marks forwarded to Lowell Technological 
Institute rests with the applicant. Students from other countries 
are advised to start the application procedure no less than 12 
months in advance of the expected date of enrollment. 

The Institute does not accept part time or special students, 
nor does it accept students at mid-year. 

Correspondence is welcomed prior to their senior year from 
students in high school who may require help in adapting their 
secondary-school programs to fit the needs of the freshman 
year at the Institute. Requests for application blanks and all 
correspondence relating to matriculation should be addressed 
to the Dean of Admissions, Lowell Technological Institute, Low- 
ell, Mass. 01854. 

Applications for admission must be received by the Institute 
on or before June 1, prior to the September in which the appli- 
cant wishes to matriculate. 

All admission records, once submitted, become the prop- 
erty of the Institute and cannot be returned. 

An applicant who is requesting financial assistance must 
file a Parents’ Confidential Statement with the Institute. 

Application Procedure 

A candidate for admission should: 

1. Complete the first two pages of the admission application 
form. 

2. Attach a certified check or money order in payment of the 
application fee of $10 which is not refundable. 

3. Submit the entire application form to the office of the sec- 
ondary-school principal, with a request that the office fill out 
pages 3 and 4 and mail the completed application directly to 
the Dean of Admissions. 

4. Request transcripts be sent to Lowell Technological Insti- 
tute from any college, preparatory school, or institution of learn- 
ing beyond secondary school attended. 
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5. Make direct application to the College Entrance Examina- 
tion Board, P. O. Box 592, Princeton, N.J., with a request to take 
the Scholastic Aptitude Test which is required of ALL appli- 
cants for admission to the freshman class at the Institute. The 
applicant must take the Scholastic Aptitude Test during the 
senior year in secondary school or thereafter. Letters, tele- 
phone calls, etc., will not be accepted in place of the official 
score card. 

Applicants for admission who are in the upper 20% of their 
high-school class scholastically may be admitted by the Dean 
of Admissions prior to completion of the CEEB examinations. 
This examination, however, must be completed during the sen- 
ior year and the results forwarded to Lowell Technological In- 
stitute before final acceptance is granted. 

6. Undergo a complete health examination by a family physi- 
cian. The physician must return to the Student Health Services 
on a form provided by the Institute, a certificate of good health, 
indicating the date of the examination. Health certificates are 
not sent to the applicant until he has been finally accepted by 
the Institute. 

7. File a certificate of residence, filled in both by the candi- 
date for admission and the city or town clerk of the place of res- 
idence. This certificate of residence is not sent to the applicant 
until he has been finally accepted by the Institute or accepted 
in the summer precollege program. 

8. Upon receipt of a letter of admission, submit a prepayment 
of tuition (one-half of the first semester’s tuition) within 30 days. 
This fee is nonrefundable if the applicant does not enroll. Stu- 
dents in the Precollege Refresher Program of the LTI Summer 
Session are not required to make prepayment of tuition. 

If an applicant plans to attend the Institute, after receiving a 
final acceptance letter he should instruct the secondary school 
to send a transcript of final grades to the Admissions Office after 
graduation. The responsibility for sending this final transcript to 
the Dean of Admissions Office rests with the student. Failure to 
instruct his secondary school to forward this final transcript 
could result in his being not accepted in the fall. 

Individual interviews are not required. However, applicants 
(and parents, when possible) may visit LTI on one of the regu- 
larly scheduled High-School-on-Campus days. Personnel from 
the Dean of Admissions Office will be available to answer ques- 
tions, and guided tours of the campus will be conducted on these 
days. They will be held on October 23, 1970, January 8, 1971, 
February 26, 1971, April 16, 1971, October 29, 1971 commencing 
at 10:30 a.m. in Cumnock Hall. No appointment is necessary. 
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Requirements for Admission 

All applications are reviewed by the Committee on Admis- 
sions in order to determine the eligibility of each candidate, and 
the final decision as to eligibility is made by that Committee. 
Conditions for acceptance follow: 

1. A candidate for admission must be a graduate of a second- 
ary school approved by the New England Association of Col- 
leges and Secondary Schools, Inc., the Regents of the State of 
New York, or a board of equal standing. The New England As- 
sociation of Colleges and Secondary Schools accredits schools 
and colleges in the six New England states. Membership in one 
of the six regional accrediting associations in the United States 
indicates that the school or college has been carefully evaluated 
and found to meet standards agreed upon by qualified edu- 
cators. Colleges support the efforts of public school and com- 
munity officials to have their secondary school meet the stand- 
ards of membership. 

2. For all courses except Business Administration a candidate 
must have completed the following units of secondary-school 
study: 


algebra (quadratics and beyond) 

2 

units 

plane geometry 

1 

unit 

trigonometry 

V2 

unit 

English 

4 

units 

American history 

1 

unit 

chemistry (including laboratory) 
or 

physics (including laboratory) 

1 

unit 

1 

unit 


Preference is given to applicants offering both chemistry 
and physics. Those who do not offer both are urged to make up 
the deficiency in the Summer Session Precollege Refresher 
Program. Besides the listed prerequisites, applicants may offer 
credit in such elective subjects as languages, history, mechan- 
ical drawing, social studies, and other sciences. , 

Combined prerequisites and electives should total at least 
16 units. Each of these units is equal to one secondary-school 
subject satisfactorily completed during one academic year of at 
least 36 weeks of four 40-minute meetings each week, or the 
equivalent. 

3. For admission to the course in Business Administration a 
candidate must have completed 16 units of approved high school 
work: 

English 4 units 

mathematics 2 units 

American history and 
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social studies 
laboratory science 
electives 


2 units 
1 unit 
7 units 


as well as the Scholastic Aptitude Test. Candidates should also 
indicate the choice of this program in the space provided on 
page one of the application. 

Advanced Placement 

Lowell Technological Institute subscribes to the program of 
the College Entrance Examination Board providing academic 
credit for students qualify for advanced standing. Those inter- 
ested must take CEEB Advanced Placement Tests and have them 
submitted to Lowell Technological Institute for evaluation. 

Students from Other Countries 

All foreign applicants for whom English is a second lan- 
guage and who have been in the United States for less than two 
years must take an English Proficiency Test and have the results 
sent to the Dean of Admissions prior to filing a formal applica- 
tion with the Institute. The test used by the Institute to determine 
English proficiency is TOEFL (Test of English as a Foreign Lan- 
guage). Students should arrange to take this examination by 
writing to the Educational Testing Service in Princeton, New 
Jersey, 08540, U.S.A. and, as stated above, request the results 
be sent to Lowell Technological Institute. 

The Institute accepts every year foreign applicants in num- 
bers up to 5% of each entering class. In all other respects, the 
admission procedure for foreign students is the same as that 
required of U.S. citizens. They are urged, however, to have the 
transcript of their secondary-school and/or college records, as 
well as all other application materials, submitted, in ENGLISH, 
and not less than twelve months in advance of the expected 
date of enrollment. All applicants should have considerable fa- 
cility in speaking and writing English and should have financial 
resources sufficient for at least their first year of study. They 
are expected to complete the same schedule of courses as- 
signed to U.S. students. 

To facilitate their adjustment to campus life, all freshman male 
students from other countries are required to live in the Insti- 
tute’s residence halls and are assigned to rooms shared by U.S. 
students. Students must supply their own towels, sheets, pillows 
and pillowcases, and blankets or may subscribe to a laundry 
service. Bedding, as well as clothing, should be suitable for 
a climate in which temperatures normally fall well below the 
freezing point during the winter months. 
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Transfer Credit Requirements 

1. The formal application for all potential transfer credit stu- 
dents to Lowell Technological Institute must be filled out in its 
entirety. An affirmative answer to Question 6B is a requisite. 

2. Completed application forms are considered by the Com- 
mittee on Admissions. Selection of potential transfer credit stu- 
dents is based entirely on its determination. Successful candi- 
dates will receive Form No. 1 application following this deci- 
sion. Students denied transfer credit will be notified by mail. 

3. The prospective student, in completing this form, MUST in- 
dicate the curriculum major he intends to pursue at Lowell 
Technological Institute. Lowell Tech reserves the right to limit 
assignment of transfer students to specific curricula. 

4. The transfer credit applicant should list in Column I our 
course title, and number all Lowell Tech subjects offered com- 
parable to those completed at another college or university. 
This enumeration should also include such comparable subject 
titles as are in progress or in contemplation. 

5. Those subjects taken at other institutions of learning should 
be listed by course title and number in Column II and matched 
to each one being petitioned for credit appraisal at LTI. Subjects 
in progress or contemplated for completion must likewise be 
included. 

6. Credit will not be considered in subjects where the appli- 
cant’s grade is lower than “C”, or from an institution granting 
neither an associate nor bachelor’s degree. 

7. The third column should include catalogue page number 
and description of subjects taken at other recognized institu- 
tions. The fourth should include text required in the particular 
subject. The first must show the name of the institution where 
the applicant studied. Do not mark Column Six. 

8. All completed information with the most recent transcript 
(s) and catalogues must be received at Lowell Technological 
Institute Admissions Office no later than April 1. There will be 
no exceptions. 

9. As courses so indicated in Form No. 1 are completed, it is 
the obligation and sole responsibility of the individual applicant 
to supply his official transcript record to LTI. Transcripts for 
subjects ending after the April 1st deadline, must be received 
by August 1st. The College will not solicit this required informa- 
tion. 

10. Students completing the equivalent of one full year of col- 
lege work, waive the SAT examination requirement. Others 
must forward official copies of SAT figures from Princeton, New 
Jersey. 
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11. One full year of physical education completed at another 
institution will be considered for transfer credit. This subject is 
a degree requirement at LTI. 

12. Applicants are advised that it is a rule of Lowell Technol- 
ogical Institute that NO CREDITS will be allowed a student after 
he registers. It is therefore, imperative you list all credits you 
are hopeful of attaining before registration. After registration, a 
final decision concerning transfer credit rests with the Depart- 
ment Head in which the student is going to matriculate and the 
Dean of Admissions. 

Re-Admission Policies 

Due to the rapidly increasing number of applicants for ad- 
mission, the problem of considering the application for readmis- 
sion of a student who has been dropped or withdrawn for 
scholastic deficiency has become more difficult. 

It is clearly evident that the student who has already been 
given his chance does not have as much right to consideration 
as the student who is applying for the first time and who may be 
denied admission by limitation of numbers. 

Once a student has formally filed a withdrawal form from the 
Institute, he must comply with this readmission policy. Therefore, 
it is the policy of the Admissions Committee that the students 
leaving for scholastic reasons be required to fulfill the following 
conditions before their petition will be considered: 

1. Students must remain dropped for at least one regular 
semester. 

2. All students desiring consideration for readmission to Lowell 
Technological Institute must submit pages one and two of our 
application, completed in its entirety, with a check in the amount 
of $10.00. A letter giving the original date of entrance to this 
college and a brief resume of what you have done since you left 
Lowell Technological Institute must accompany this application. 
You should list in this resume other schools attended, subjects 
taken, and grades received. This letter must be addressed to 
the Dean of Admissions. 

3. They must show evidence of improved scholastic ability by 
enrolling in the courses of some accredited institution and sub- 
mit good grades in the subjects in which they showed weakness. 

These grades under certain conditions may be transferred 
for credit and also used as evidence of worthiness for readmis- 
sion. The conditions for which credit will be allowed are listed 
in the next paragraph. Students must apply for readmission for 
the entire year if they were freshmen. Only those courses in 
which C— or better grades have been earned will be omitted. 
ROTC and Gym can be considered separately. Upperclassmen 
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may be admitted to repeat the last semester of their failing year 
or be called upon to repeat the entire year as the situation 
warrants. 

If a student is dropped from the Institute for scholastic 
reasons and completes the required forms supplied by the 
registrar’s office, which allows him to take subjects at another 
institution of higher learning, he may petition to have such sub- 
jects transferred to Lowell Technological Institute for credit 
providing that this form has been signed by his Department Head 
and the Registrar prior to his taking of such subjects. Grades 
C — or better must be obtained for transfer credit. 

5. When all of these items have been received in the Admissions 
Office, a letter will be sent notifying you of the decision of the 
Committee on Admissions. No notification will be given by tele- 
phone or in person. Applications received after June 1 will not 
be considered under any conditions for admission to the In- 
stitute in September of that year. Only in very rare cases are 
students considered for readmission in February. If, however, 
in the opinion of the Dean of Admissions, a student can be 
phased into his program of study with benefit to the student, 
application and credentials must be received prior to January 1 
for consideration for the second semester admission. 

6. Final decision will be made by the Dean of Admissions as 
to whether or not readmission would serve the best interests of 
the student and the Institute. Approval of readmission is not 
automatic and all decisions will be final. 

GED Certificate 

In order to encourage and support non high school gradu- 
ates in their effort to obtain a college education, Lowell Techno- 
logical Institute recognizes the GED TEST as an instrument to 
obtain the Massachusetts High School Equivalency Certificate 
which we in turn honor in lieu of a high school diploma. This 
applies to applicants from the state of Massachusetts only, and 
students applying from other states should consult their Depart- 
ment of Education regarding how the GED Certificate is used as 
an equivalent to a high school diploma. 

Lowell Technological Institute adheres to the terms of Title 
VI of the Civil Rights Act of 1964 (Public Law 88-352) entitled 
“Nondiscrimination in Federally Assisted Programs,” which 
states: 

“No person in the United States shall, on the ground of race, 
color or national origin, be excluded from participation in, be 
denied the benefits of, or be subjected to discrimination under 
any program or activity receiving Federal financial assistance.” 
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STUDENT HOUSING AND SERVICES 


Residence Halls 

All non-commuting male students are required to live in the 
residence halls on campus insofar as our facilities permit unless 
excused in writing by the Dean of Students. Excuses are re- 
viewed periodically and may be cancelled should conditions 
warrant. 

Application for permission to occupy other living quarters 
must be made by letter to the Office of the Dean of Students. 
When permission is granted to live off campus, the students must 
record, in the Dean of Students office, their off-campus local ad- 
dress. Further, the students are obliged to notify the Dean of 
Students office of any subsequent change during the academic 
year. 

Permission to reside at home is accorded in cases where 
the student lives within a normal commuting distance from the 
Institute or where financial hardship would be involved through 
living in a residence hall. 

Dormitory rooms are furnished by the Institute and students 
are responsible for their care. Each student must supply his own 
sheets, pillow, pillowcases, blankets, towels and personal linens 
or may subscribe to the laundry service provided for all resident 
students at a reasonable cost. Each occupant of a room is re- 
sponsible for damage to furniture, equipment and interior sur- 
faces. In the event of damage to public areas (corridors, lobbies, 
shower rooms, etc.) the cost will be apportioned among all 
residents of the building concerned. 

No facilities are available for the housing of female students. 
Those who do not live at home must make arrangements to re- 
side off-campus. A list of off-campus rooms and apartments is 
supplied by the Housing Office. In the event that rooms for 
female students should become available on a limited basis, they 
will be assigned in the order in which applications are received. 

Room assignments in residence halls are made for the full 
academic year. A change of room is not permitted except in rare 
instances and may be accomplished only after formal applica- 
tion is approved by the Housing Office. 

Rental charge for each residence room is made for the full 
academic year payable upon registration prior to the Fall 
semester. 

Refunds 

In the event of withdrawal, a refund may be made only when 
the following conditions are met: 

1 . All rooms must first be assigned. 
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2. When another student of LTI (not originally assigned a 
dormitory room) takes up new residence in the dorm then a 
refund may be made to a withdrawn student in the order in which 
the withdrawal took place without regard to a specific room 
or space. 

The Institute reserves the right to reassign or transfer resi- 
dent students within our dormitory buildings. In the event of such 
a reassignment or transfer of a student already in residence, the 
Institute shall not be liable for a refund to the former occupant 
of the room to which said reassignment or transfer is made. 

While the room charge covers occupancy only during 
periods when the Institute is in regular session it may, at the 
discretion of the Dean of Students, be extended to include vaca- 
tion periods under extenuating circumstances. 

The Institute reserves the right to utilize student rooms during 
vacation periods for conferences and other groups or for hous- 
ing of remaining students in one residence hall for safety rea- 
sons. 

Residence Hall Regulations 

1. The Resident Proctor is available to students by appoint- 
ment except in the case of emergency. Appointments can be 
made through the head student proctor. (This regulation may 
be adjusted depending upon the dormitory). 

2. The hours of the First Aid Dispensary, located behind the 
Library, are from 8:00 a.m. to 5:00 p.m. Report any illness or in- 
jury occurring at any other time to a member of the proctor 
staff. 

3. Pets, intoxicating beverages, gambling, weapons of any 
sort, and narcotics are prohibited on campus. 

4. Freshman resident students are not permitted automobiles. 

5. Woman guests of dormitory residents may be permitted in 
the lobby reception areas and parents and relatives may visit 
the rooms with permission of the Resident Proctor or Head Stu- 
dent Proctor, under individual dormitory conditions. 

6. Concerning room conditions: 

a. Students are responsible for the condition of their 
rooms, its furniture, and equipment. No items of furniture or 
equipment are to be moved from the rooms. 

b. Students will be assessed for damage or theft of Insti- 
tute items. 

c. For health reasons, beds should be made daily and 
rooms must be kept clean. 

d. Electrical appliances such as radios, phonographs, 
clocks, electrical shavers, tape recorders, etc., are permit- 
ted. Cooking appliances of any kind are prohibited, as well 
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as bicycles, auto parts, and motorcycles, from the residence 
halls. 

e. Pictures may be taped to cement walls and wood panel- 
ing only; never to plastered walls. 

f. Food and juice are permitted in the residence halls, 
subject to the following three conditions: 

1. Food that must be heated before it is consumed is 
not permitted. 

2. Foodstuffs which have objectionable odors, i.e., some 
cheese and meat items are not permitted. 

3. All foods without proper preservatives must be kept 
in closed containers and consumed within 24 hours. All 
wrappings, remains of and utensils used for their con- 
sumption must be cleaned and/or disposed of im- 
mediately. 

g. Rooms should be locked when left vacant. 

h. Screen must be kept intact on windows and ledges 
kept clear — nothing may be hung from the windows. 

i. Rooms may be inspected by Institute officials or the 
proctor staff at any time. 

j. Students must sweep floors, dispose of all trash, unplug 
all electrical appliances, and turn off all lights when leaving 
the residence halls for vacation periods. 

k. Light bulbs may be obtained from the floor proctors or 
building custodians. 

l. Signs are not permitted on the outside of the doors. 

7. General Dormitory conditions: 

a. Students are reminded that they live under group con- 
ditions and that acts of thoughtlessness and irresponsibility 
jeopardize the opportunities of everyone to study and work 
in the residence halls. When in doubt, be considerate of the 
other person. 

b. Rooms are contracted for the entire academic year, 
and students are responsible for their room rent regardless 
of whether they occupy their rooms. No resident student is 
permitted at any time to maintain housing other than his re- 
sidence hall assignment. Freshmen are assigned rooms by 
the Housing Office. Upperclassmen may sign up for the 
rooms they wish at the Housing Office or designated area. 
Room changes are permitted only during announced times 
near the beginning of each semester. 

c. Incinerators are located on each floor for disposal of 
combustible trash. Bottles, cans, and noncombustible re- 
fuse is to be placed in the large barrels provided in each 
incinerator room. 
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d. Keys are provided for each room. Replacement fee in 
case of loss is $2.00. 

e. In case of emergency, turn on room lights, close win- 
dows and leave room with door closed and unlocked, then 
walk to the nearest building exit. 

f. Lost and Found is located in the Office of Security Police, 
located in the Basement of Cumnock Hall. Deposit any lost 
items there. 

8. Concerning discipline: 

Members of the proctor staff will assist students in their 
orientation to residence hall life, and furnish more details on 
discipline policies and procedures. Appropriate discipline, 
in the form of room restriction or other measures, may be 
taken by the proctor staff toward students who refuse to act 
in a responsible, mature manner while in the residence halls. 

Dining Halls 

All students living in the residence halls are required to 
purchase a dining hall meal ticket. The Leitch Hall dining room 
is for the use of Bourgeois and Leitch Hall residents. Residents 
of Smith Hall, Eames Hall, and the Annexes will obtain their 
meals in the Smith Hall dining room. The contract food service 
provides two meals a day (breakfast and dinner), seven days a 
week, at a cost of $190.00 per semester. In the event of with- 
drawal, the cost of a dining hall meal ticket is refundable in 
accordance with the Tuition Refund Schedule. This charge is 
payable upon registration prior to each semester. The Smith 
Hall dining room is open at noon to provide food service on a 
cash basis for all students. The Eames Hall Snack bar is open 
intermittently during the day and evening. 

Health Service 

Registered nurses are on duty for eight hours each school 
day. Students receive first-aid treatment at the dispensary and 
are advised as to the best procedure to take in case of illness. 
Medical services are available to students 24 hours daily. There 
are three excellent modern hospitals in the immediate vicinity 
of the Institute. Students must bear their own medical fees and 
hospital charges. 

If a student requires emergency surgical treatment, every 
effort is made to communicate with a parent or guardian. Failing 
this, such action is taken as appears to be necessary in the 
interest of the student. 

Accident insurance during the academic year is compulsory 
and is included in the activity and insurance fund. Health insur- 
ance also is available, on a voluntary basis, through the Office 
of the Dean of Students. 
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Counselling 

The counselling program, under the supervision of the Dean 
of Students Office, starts with the admissions procedure and 
continues throughout the freshman year. During Orientation 
Week, the freshman attends a series of lectures the purpose of 
which is to help in the adjustment to college requirements. 

Freshmen should contact instructors for academic prob- 
lems and, if necessary, a referral may be made to the Director of 
Student Counselling for further assistance. Personal difficulties 
such as financial or similar problems should be brought directly 
to the Director of Student Counselling. 

Due to the large numbers of students each year, it is impos- 
sible to call in all students. Responsibility for interviews must 
rest with the student who needs advice or clarification. 

Other phases of the counselling program include lectures 
on effective study and tutoring programs under the sponsorship 
of Circle K, as well as faculty tutorial sessions. In the second 
semester of the freshman year a series of lectures is offered to 
help the student become aware of the curricula at the Institute 
and determine what course he should elect for the next three 
years. 

Counselling in the upper classes is generally conducted in 
scholastic matters by the Head of the Department concerned 
and in personal problems by the Dean of Students office. 
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STUDENT EXPENSES 

The various expenses described in this section apply only 
to students enrolled in the day program at the Institute. Fees and 
expenses of the Evening Division are listed in a separate bulle- 
tin. All fees are established by the Board of Trustees and are 
subject to change without notice. 

Payment of tuition and fees is an integral part of the regis- 
tration process which must be completed before a student may 
attend classes. In special cases a delay in payment may be 
authorized, but all fees must be paid no later than the close of 
the sixth week of classes of the semester concerned. Requests 
for such a delay must be approved by the Dean of Students 
before a student’s registration is complete. 

APPLICATION FEE $10 

1. The Institute requires the prepayment of 50% of the 
first semester’s tuition within 30 days of the date upon 
which the applicant is accepted for admission. For 
Massachusetts residents this amounts to $50. This pre- 
payment is forfeited if the student fails to register at 
the Institute. In rare instances, such as sickness which 
would prevent the applicant from enrolling, this rule 
may be waived by the Dean of Students. 

2. The application fee is NOT credited to the student’s 
tuition. 

TUITION (per year) 

U. S. citizens who are residents of Massachusetts ....$200 

Participants in the New England Board of Higher 

Education Regional Student Program $200 

All others $600 

Special students carrying a total of 10 or more credit hours 
must pay the full tuition fee. 

Special students carrying less than 10 credit hours pay 
charges according to the following schedule: 

U. S. citizens who are residents of Mass. .. $10.00 percr. hr. 

All others $30.00 per cr. hr. 

Because Lowell Technological Institute is state-supported, 
its educational program and facilities are made available at a 
low tuition rate to students from the Commonwealth. Eligibility 
for the low tuition is determined under the following policies 
established by the Board of Trustees: 

1. Every student claiming residence in Massachusetts 
must file with the Dean of Students a certificate signed 
by either the town or city clerk of the community 
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claimed as legal residence, stating that his parents or 
guardian is a legal resident of the Commonwealth of 
Massachusetts. 

2. The residence of a minor follows that of the parents, 
unless the minor has been emancipated. A minor stu- 
dent who has been emancipated must also present 
documentary evidence of emancipation. 

3. A minor under guardianship must present documen- 
tary evidence of the appointment of a guardian in addi- 
tion to the certificate of residence of a guardian. 

4. The residence shown on the application at the time of 
initial application for admission determines the appro- 
priate tuition charge to be made for the entire period 
or periods of the applicant’s enrollment. 

5. The residence of a wife follows that of the husband. 

6. Application for classification of residence must be 
made by the student on a prescribed form obtainable 
at the Institute. Misrepresentation of facts to evade 
payment of the proper rate of tuition constitutes suffi- 
cient cause for suspension or permanent separation 
from the Institute. 

7. Payment of one-half of the total yearly tuition must be 
made during the registration period of each semester. 

8. The President of the Institute is authorized to adjust 
individual cases within the spirit of these rules. 

ROTC DEPOSIT $25 

This deposit covers loss of, or damage to, uniforms or 
equipment used for ROTC instruction and is required of all stu- 
dents enrolled in that program. The entire amount, minus 
charges, is refunded upon completion of ROTC requirements. 
If, at any time, the charges against a student exceed the amount 
on deposit, he must pay the charges and make an additional 
deposit of $25. 

ACTIVITY AND INSURANCE FUND $49 

Each student enrolled in 10 or more total credit hours must 
pay this sum in the first semester for the entire academic year. 
Payment of this entitles the student to free admission to all 
athletic events, a mailbox in the campus post office, subscription 
to the student newspaper, and a copy of the yearbook. A portion 
of the fund helps to support the general student activities under 
the jurisdiction of the Student Council and other general and 
special activities at the direction of and under the jurisdiction 
of the President. It pays for the compulsory accident insurance 
policy which covers each student during the academic year. 
It is not refundable. 
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Residence Halls 

The residence hall room charge is $375 per student, per 
year. Each resident student will be billed for the entire academic 
year. In the event a student withdraws or is dropped at any time 
during the year, he is still responsible for the room charge and 
will be reimbursed only under the conditions as set forth on 
page 39 

LATE REGISTRATION FEE $25 

A student who does not complete his registration (includ- 
ing the payment of all fees) by the close of the registration 
day assigned must pay this additional fee. 

AUDITING FEE $5/credit hour 

All students regularly enrolled and paying the full tuition 
charge in any semester may audit courses in that semester 
without charge, provided permission is obtained by special 
action through the Office of the Dean of Students. 

Students not regularly enrolled or not paying the full tuition 
charge for the semester must pay $5 per credit hour to audit a 
course and must obtain permission from the Dean of Students. 

COMMENCEMENT FEE $15 

This fee applies to graduating students only and covers 

such Commencement expenses as degree form and case, rental 
of cap and gown, invitations, printing, and any other expenses 
approved or directed by the President. 

FRESHMAN DUES $5 

All students classified as freshmen must pay this fee when 
they are billed. 

OFFICIAL TRANSCRIPT FEE $1/copy 

Each student is allowed free of charge a total of three 
transcripts of his scholastic record. A charge of $1 per copy is 
made for each additional transcript. 

BOOKS AND MATERIALS 

Students must provide their own books, stationery, drafting 
equipment, and the like and must pay for any breakage or dam- 
age they may cause to machines, laboratory equipment, or other 
property of the Institute. 

Laboratory equipment may not be removed from the prem- 
ises except by special permission. 
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TUITION REFUND SCHEDULE 

Application for refunds must be filed with the Bursar upon 
the student’s withdrawal, and the refunds will be made as fol- 


lows: 

No. of Weeks Refund 

At least But Less than Rate 

0 2 80 % 

2 3 60 % 

3 4 40 % 

4 5 20 % 

5 and over None 


SUMMARY OF EXPENSES PER YEAR 

Tuition 

U.S. citizens who are residents of Massachusetts $200 

Participants in the New England Board of Higher 

Education Regional Student Programs $200 

All others $600 

Residence halls $375 per student per year 

Student activity and insurance fee $ 49 

ROTC deposit $ 25 

Books, supplies, and related miscellaneous 

expenses (approximate) $100 

The Boarding fee is $380 per student, per year. 

The Board of Trustees reserves the right to change any or 
all fees without prior notice. 
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STUDENT REGULATIONS 


Conduct 

Students admitted to the Institute are presumed to be ladies 
and gentlemen and of sufficient maturity and poise to enable 
them to live in an adult environment. Regulations are framed 
not to restrict the conduct of individuals or groups but to pro- 
vide a pattern so that a large body of students may live and work 
in harmony. 

A STUDENT MAY BE DROPPED FROM THE ROLLS WHENEVER 
IT IS CONSIDERED IN THE BEST INTERESTS OF THE INSTI- 
TUTE. 

In some laboratories students are required by state law to wear 
safety eyeglasses, which may be purchased at the LTI Book- 
store. The instructor in each class requiring the use of such 
eyeglasses will inform the students of the necessity of using 
them. 

Attendance 

An excused absence system is applicable. For regulations 
consult the KEY (Student Handbook). 

Academic Grades 

The student’s semester rating is a weighted value used to 
denote his relative standing. The values assigned are as follows: 


A + 

4.30 

(97-100) 

C + 

2.30 

(77-79) 

A 

4.00 

(93-96) 

C 

2.00 

(73-76) 

A- 

3.70 

(90-92) 

C- 

1.70 

(70-72) 

B + 

3.30 

(87-89) 

D + 

1.30 

(67-69) 

B 

3.00 

(83-86) 

D 

1.00 

(53-66) 

B- 

2.70 

(80-82) 

D- 

0.70 

(60-62) 


F 0 (below 60) 


These point values, when multiplied by the credit hours as- 
signed to the subject and added together, are divided by the 
sum of the credit hours to give the student’s semester rating. 
The cumulative rating for more than one semester is obtained 
in the same manner as the computation for the rating of a sin- 
gle semester. Refer to THE KEY (Student Handbook) for method 
of calculation. 

Dean’s List 

The Dean’s List is composed of students who have a semes- 
ter rating of 3.00 or higher, with no current failures. 
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PROBATION AND DISMISSAL — ACADEMIC 
Probation 

A student is automatically placed on probation under the 
following conditions: 

A. When the student’s semester rating is less than 1.35 

B. When the cumulative rating of a student not on proba- 


tion is less than the appropriate value 
Freshman Year-end 

1.40 

Sophomore Mid-year 

1.45 

Sophomore Year-end 

1.50 

Junior Mid-year 

1.55 

Junior Year-end 

1.60 

Senior Mid-year 

1.65 

The probationary period covers the entire regular semester 


following the issuance of the semester or cumulative rating 
which placed the student on probation. 

A student on probation may not represent the institute in 
any public function or extracurricular activity and may not hold 
or run for any class or other offices during the term of probation, 
and is allowed no unexcused absences from classes. 

Dismissal 

A student is automatically dropped from the Institute for at 
least one semester under the following conditions: 

A. When the student’s semester rating is below 0.70 

B. When the student’s semester rating is less than 1.35 
for two consecutive semesters 

C. When the student, while on academic probation, fails 
to achieve the cumulative rating required in Item B above, 
effective with the Class of 1972. 

Upon request of a student who has been notified of impend- 
ing academic dismissal from the Institute by the above condi- 
tions, the Dean of Students, in the case of a freshman, and the 
appropriate Department Head, in the case of an upperclassman, 
will grant the student a hearing to review that student’s case to 
ascertain if extenuating circumstances exist which would justify 
further consideration. 

A student dropped from the Institute must take subjects at 
some other college before applying for readmission to LTI. 

PROBATION AND DISMISSAL — DISCIPLINARY 

A student is placed on disciplinary probation by the Dean 
of Students when in his opinion a student has violated a basic 
rule of conduct or an established rule of the Institute. The proba- 
tionary period covers the entire semester in which the violation 
took place. The length of time of the censure can be a longer 
period of time. 
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A student who violates the basic tenet of disciplinary pro- 
bation may be dismissed from the Institute. 

If the original violation is of a serious nature, the Dean of 
Students may dismiss the student without benefit of a probation- 
ary period. 

Any student on disciplinary probation may not represent 
the Institute in any public function or any other extra-curricular 
activity and may not hold or run for any class office or other 
office during his term of probation, nor is he allowed to cut any 
classes or laboratory sessions. 

RULES OF CONDUCT 

The Board of Trustees recognizes the dual obligation of the 
Institute to insure the orderly pursuit of its proper functions at all 
times while preserving the rights of individuals and groups to 
freedoms guaranteed by our national and state constitutions and 
normally prevailing in the academic community. The Board of 
Trustees recognizes and defends the right to open discussion, 
the right to hold and articulate one’s own beliefs and convic- 
tions, the right of peaceful assembly, the right to petition, the 
right to distribute handbills and circulars, the right to a fair 
hearing, and such other rights as are inseparable facets of the 
concept of academic freedom and are indispensable for the 
transmission of knowledge, the pursuit of truth, the development 
of students, and the general well-being of society. The basic 
distinction to be made is that between those activities which are 
consistent with our obligation as an academic institution dedi- 
cated to free inquiry and free expression and to safeguarding 
the freedom to teach and the freedom to learn and those activi- 
ties which are inconsistent with this obligation. It follows that 
there is a responsibility for the Institute to draw clear distinctions 
between conduct on the part of members of the Institute com- 
munity and visitors to the Institute which is acceptable and that 
which is not. The rules set forth below are effective in accor- 
dance with the existing laws of the Commonwealth and the 
nation. 

The following activities are among those which are con- 
sidered unacceptable because of their adverse effect on the 
preservation of freedom or on the orderly pursuit of Institutional 
work: 

1. Obstruction or disruption of teaching, research, administra- 
tion, or other Institute activities, including the Institute’s public 
service functions or of other authorized activities, on Institute 
owned or controlled property; 

2. Obstruction of the free flow of traffic, both pedestrian and 
vehicular, on Institute owned or controlled property; 
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3. Physical abuse or detention of any person on Institute owned 
or controlled property or at any Institute sponsored or super- 
vised functions, or conduct which endangers the health or safety 
of any person; 

4. Theft of or damage to property of the Institute or of property 
of a member of the Institute community or the property of a visi- 
tor to the Institute; 

5. Unauthorized entry to or use of Institute facilities, including 
both buildings and grounds; 

6. Violation of Institute established policies or regulations, in- 
cluding regulations in the Catalogue, the “Key” and other pub- 
lications pertaining to student organizations, student, faculty, 
administrative staff, non-academic employees and visitors con- 
duct, the use of Institute facilities, or procedures concerning 
the time, place and manner of public expression; 

7. Violation of rules governing residence in Institute owned or 
controlled property; 

8. Use, possession, or distribution of narcotic or illegal drugs 
on Institute owned or controlled property, except as expressly 
permitted by law; 

9. Failure to comply with directions of Institute police and any 
other law enforcement officers acting in performance of their 
duties and to identify one’s self to these officers when requested 
to do so; 

10. Illegal or unauthorized possession or use of firearms, ex- 
plosives, dangerous chemicals or other weapons on Institute 
owned or controlled property; 

11. Failure to comply with the directions of Institute officials 
acting in the performance of their duties; 

12. Disorderly conduct, breach of the peace, and aiding, 
abetting or procuring another to breach the peace on Institute 
owned, or controlled property or at Institute sponsored or sup- 
ervised functions. 

Requirements for Graduation 

In order to be recommended for the baccalaureate, a stu- 
dent must: 

1. Complete successfully one of the prescribed cur- 
ricula with no substitutions for major subjects and no un- 
removed failures in major subject. 

2. Earn a cumulative rating of 1.70 or above for the 
entire period at the Institute. 

3. Fulfill the residence requirement of one academic 
year. 
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Graduation Honors 

Academic honors are awarded at the annual Commence- 
ment exercises by appropriate notation on the degree forms for 
the baccalaureate and by printing in the Commencement pro- 
gram the names of the students who have earned such recogni- 
tion. Honors are awarded according to the following standards 
of achievement: 

With Honors — graduation with a rating of at least 3.00 but 
less than 3.30 for the entire period of study at the Institute; 

With High Honors — graduation with a rating of 3.30 or 
higher for the entire period of study at the Institute; 

With Highest Honors — graduation as the highest ranking 
student in the class and with a rating of 3.70 or higher, con- 
tingent upon the completion of at least six semesters of work 
at the Institute. 
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FINANCIAL AID 

At L.T.I. financial aid is available to full time students in 
good standing who are citizens of the United States, during the 
Fall and Spring and Summer Session. Aid to a student may be 
in the form of a National Defense Student Loan, a Federal Grant, 
part time employment in the Federal College Work-Study Pro- 
gram, a scholarship, or any combination of these financial aids 
to continue their education. Each program is designed to meet 
the particular need of the student and the applicant is required 
to complete the required forms regarding parental income and 
assets since this will be the basis for determining the amount 
and type of aid granted. 

A Parents Confidential Statement must be sent to the In- 
stitute by all candidates, through the College Scholarship Ser- 
vice, Princeton, New Jersey. 

Students may obtain applications and information regarding 
these programs at the Financial Aid Office, 0112. 

SCHOLARSHIPS 

Various trusts, organizations, civic bodies, and industrial 
firms have contributed funds for scholarships available to stu- 
dents and prospective students at the Institute. Many of the 
scholarships are renewable annually for the balance of the 
student’s undergraduate program, provided a satisfactory 
scholastic average is maintained; others are for a specified 
period of time. At present, scholarships are available only to 
citizens of the United States. 

All entering freshmen who are candidates for scholarships 
should make direct application for admission to the Director of 
Admissions before April 1 and should have completed the 
Scholastic Aptitude Test of the College Entrance Examination 
Board by that date. To arrange for the test, candidates must 
make direct application to the College Entrance Examination 
Board, P. 0. Box 592, Princeton, N. J., with a request to take the 
Scholastic Aptitude Test. In addition, the applicant should re- 
quest and complete a scholarship and/or loan application. 

Unless otherwise specified, all scholarships are granted by 
vote of the Scholarship and Awards Committee of the Institute. 
While honor grades are not required to maintain a scholarship, 
the recipient is expected to remain in good standing in college 
and to progress normally from year to year. Grades which pre- 
vent normal progress or conduct which results in probation, 
suspension, or dismissal terminates the scholarship. 
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AVAILABLE TO FRESHMEN AND UPPERCLASSMEN 
Albany Felt Company Scholarship 

One annual grant of $500 to a freshman entering the Insti- 
tute is made by the Albany Felt Company. Each recipient is 
given an opportunity for summer employment at the company 
while in college. 

Alumni Association Scholarships 

The LTI Alumni Association makes available every year 
several scholarships covering tuition and miscellaneous fees. 
They are renewable if satisfactory scholastic standing is main- 
tained. Funds for these scholarships are derived from the follow- 
ing sources: 

Stephen E. Smith Scholastic Fund 
James T. Smith Fund 

Arthur A. Stewart Memorial Scholarship Fund 

Warwick Chemical Foundation in memory of Walter Nowicki 

New York Chapter, LTI Alumni Association 

Berkshire Hathaway, Inc. Scholarships 

A number of scholarships covering tuition and living ex- 
penses for four years are offered in Textile Engineering and 
Textile Technology by Berkshire Hathaway, Inc., Providence, 
R. I. Male employees and sons of employees only are eligible. 
Students interested should contact Berkshire Hathaway, Inc., 
704 Hospital Trust Building, Providence, R. I. 

Russell L. Brown Scholarship, donated by 
Davis and Furber Machine Company 

This scholarship is open to a student who plans to major in 
Textile Engineering or Textile Technology. Preference is given 
to employees and sons or grandsons of employees of Davis and 
Furber Machine Company. Selection is based on general schol- 
arship, initiative, and need. The stipend is $300. Appointments 
are for one year only but are renewable. 

Admiral Carl Espe Scholarship 

This $200 scholarship is awarded to the male 'student pre- 
senting the best exhibit in Technorama, science fair for Merri- 
mack Valley high schools, held each spring at the Institute. 

Joseph Kaplan Memorial Scholarship 

This $250 scholarship is awarded annually to the winner of 
Technorama, science fair for Merrimack Valley high schools. 

City of Lowell Scholarships 

The City of Lowell provides a total of five scholarships every 
two-year period through competitive examination to residents 
of Lowell, Mass., who are enrolled in the entering freshman 
class at the Institute. The amount of each scholarship is $200, 
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and each is renewable provided satisfactory scholastic grades 
are maintained. 
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Lowell Sun Charities Scholarship Fund 

Through this fund, established by Lowell Sun Charities, 
Inc., one or two Greater-Lowell residents are eligible for full 
tuition scholarships, renewable annually. Selection is based 
upon evidence of good moral character and high scholastic 
standing. 

Commonwealth of Massachusetts Scholarships 

Twenty scholarships of $250 each are available annually to 
residents of the Commonwealth of Massachusetts who are en- 
rolled in the freshman class at the Institute. Awards are made 
on the basis of competitive examination, and financial need and 
the scholarships are renewable on the condition that satisfactory 
grades are maintained. 

AFROTC College Scholarship Program 

High school students desiring information on the 4-year 
AFROTC College Scholarship Program should see their school 
guidance counsellor or write directly to AFROTC (ARTO-O/TA), 
Maxwell AFP, Alabama 36112 for further information. Normal 
deadline for application is 15 November each year. 

Scholarships are provided on a competitive basis to a 
limited number of cadets entering aerospace studies 200 — 300 
— 400 in the Air Force ROTC four year program. The grant 
covers full tuition costs, books, laboratory expenses and inci- 
dental fees. A grant earned as a sophomore or junior continues 
until graduation as long as the cadet maintains acceptable 
standards. Cadets also receive $50 per month subsistence allow- 
ance. 

Greater Lowell Home Builders Association 

This organization has established a $200 scholarship for a 
deserving resident of Greater Lowell. The scholarship will be 
renewable for four years on the condition that satisfactory 
grades are maintained. 

Science Count-Down Scholarship 

A one-year tuition scholarship is available annually to a 
student who has won first place in Science Count-Down, the 
televised science quiz for Massachusetts eighth-grade pupils, 
co-sponsored by the Institute and WBZ-TV, the Westinghouse 
Broadcasting Company television station in Boston. 

United Elastic Corporation Scholarships 

Scholarships of $250 are available through the United 
Elastic Corporation to students in textiles. Preference is given 
to employees or their families, or to residents of communities 
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where plants are located. Especially preferred are native New 
Englanders. Recipients must agree to work summers in approved 
plants, and the Corporation furnishes suitable employment to 
scholarship recipients during summer vacations and following 
graduation, as far as possible. Awards are based upon good 
character and standing in the community and aptitude for tech- 
nical training. They are renewable annually under the usual 
conditions. Applications should be made through the plant 
nearest the residence of the applicant. Plants are located at 
Easthampton, Lowell, and Littleton, Mass., West Haven, Conn.; 
and Stuart, Va. 

Jacob Ziskind Memorial Fund for Freshmen 

This scholarship, open to freshmen only, was established by 
employees of the former Merrimack Manufacturing Company in 
memory of Jacob Ziskind. Qualifications include good character, 
scholastic record, initiative, and ability. 

Outside Scholarship Assistance: 

The Afro-American Society at L.T.I. has compiled a list of 
Private, Public, and Federal Scholarships, Funds, Fellowships, 
and Loan Programs that are available to disadvantaged persons. 

The Financial Aid Office has copies of this list which will 
be sent upon request. Correspondence should be addressed 
to the Director of Financial Aid, Lowell Technological Institute, 
Lowell, Massachusetts 01854. 

AVAILABLE TO UPPERCLASSMEN ONLY 

Allied Chemical Foundation Scholarships 

Two grants of $750, given by the Allied Chemical Corpora- 
tion, are awarded to worthy students majoring in Textile Chem- 
istry or Textile Engineering. 

S.M.E. Awards 

Merrimack Valley Chapter 113, Society of Manufacturing 
Engineers, awards $100 annually to a junior-class member in 
good standing of the Student Chapter on the basis of leadership, 
scholarship, need, and contribution to the Society. The S.M.E. 
Student Chapter presents the Prof. J. Arthur Ainsworth award 
of up to $100 annually to any chapter member in good standing 
on the same terms. 

Boston Paper Trade Association Awards 

Two awards, each for $200, are open to upperclassmen 
enrolled in the Paper Engineering Department. Awards are based 
on character, proven interest in the Paper Industry and aca- 
demic performance. 

The Chemical Club of New England Scholarship 

This scholarship in the amount of $400 is awarded to a 
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student in Chemical Engineering or Chemistry who is a resident 
of New England. Selection is based on ability and financial aid. 

Chemstrand Corporation Scholarship 

A scholarship of $500 is available to a superior, deserving 
student enrolled in textiles. Donor is the Chemstrand Corpora- 
tion. 

Dixie Cup Scholarship 

The Dixie Cup Division of American Can Company of 
Easton, Pa., has established a scholarship in the amount of $500 
per year. Students majoring in Chemical Engineering, Electri- 
cal Engineering, Mechanical Engineering, Paper Engineering, 
or Plastics Technology are eligible to apply, and selection is 
based on scholastic achievement, financial need, and extracur- 
ricular participation. The Company provides summer employ- 
ment for the student holding the scholarship. 

Foster Grant Scholarships 

The Foster Grant Company, Inc., of Leominster, Mass., makes 
available on a one-year basis two scholarships to deserving stu- 
dents in Plastics Technology who are residents of Massachu- 
setts. Preference is given to sophomores living in the Leominster 
area; however, if there are no applicants from that area, other 
candidates may be chosen. Scholarship, personality, and over- 
all student contribution to extracurricular activities are the gen- 
eral criteria used in selecting the recipients. 

Roland E. Derby, Sr. Memorial Scholarship 

This Scholarship established in memory of Roland E. Derby 
Sr. provides a $500 scholarship to a sophomore student who is 
a candidate for a degree in Chemistry, Textile Chemistry, or 
Chemical Engineering. Selection by the Scholarship Committee 
shall be based on scholastic achievements, but due considera- 
tion shall also be given to financial need. The scholarship shall 
be renewable for the Junior and Senior year provided the re- 
cipient maintains a satisfactory academic record. 

General Electric Scholarship 

The General Electric Company has made available on a 
one-year basis a scholarship for an upperclassman majoring in 
Plastics Technology. 

Gehring Foundation Memorial Scholarships 

Scholarships in the amount of $75 per semester, renewable 
under the usual conditions, are made possible through the 
Gehring Memorial Foundation of New York, which may review 
the applications recommended by the Scholarship Committee. 
The scholarships are in memory of Henry G. Gehring and his 
son, Edward H. Gehring, both of whom were engaged in the 
lace industry. 
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NOPCO Chemical Company Scholarship 

The NOPCO Chemical Company of Newark, N. J., has 
established two $250 scholarships open to students majoring in 
Chemical Engineering, Chemistry, Paper Engineering, Plastics 
Technology, or Textile Chemistry who have proved themselves 
scholastically and who are active in extracurricular programs. 

Paper Engineering Department Scholarships 

Ten or more scholarships with annual stipends of $500 are 
available to upperclassmen and selected graduate students in 
Paper Engineering who fulfill the scholarship requirements of a 
minimum of 2.0 cumulative rating. These scholarships are nor- 
mally maintained from year to year provided the student main- 
tains his academic rating. 

Present contributors to the Scholarship Fund include the 
following: 

Bertrand Hopper Memorial Fund 
Byron Weston-Crane Company 
Carter Rice Storrs and Bement, Inc. 

Weyerhaeuser Company 
Dennison Manufacturing Company 
Erving Paper Mills 
Fitchburg Paper Company 
Fraser Paper, Ltd. 

Hollingsworth and Vose 

International Paper Company 

Ludlow Corporation 

Mohawk Paper Mills 

Nashua Corporation 

Oxford Paper Company 

Tileston and Hollingsworth 

S. D. Warren Div. Scott Paper Company 

Mobay Scholarship 

The Mobay Chemical Company of Pittsburgh, Pennsylvania 
has made available on a one-year basis a scholarship to be 
awarded to a deserving upperclassman majoring .in Plastics 
Technology. 

Society of Plastics Engineers Scholarships 

Two scholarships are granted annually by the Eastern New 
England Section of the Society of Plastics Engineers, Inc. to 
upperclassmen majoring in Plastics Technology. 

Uniroyal Incorporated 

This Foundation has established scholarships for students 
who have successfully completed at least two years of college 
in which they have demonstrated leadership, capacity for higher 
education, and a recognition of its cultural and economic value. 


58 


Applicants must be in need of financial assistance, and re- 
cipients assume a moral obligation to repay over a reasonable 
period at least 25% of the scholarship aid received. 

Western Electric Fund Scholarship 

This scholarship, covering the cost of tuition, books, and 
fees for one year, not to exceed $800, is available to an under- 
graduate in an engineering program. Selection is based upon 
need and ability. 

Jacob Ziskind Memorial Scholarship Fund 

Through a fund established by the Trustees of the Jacob 
Ziskind T rust for Charitable Purposes, scholarships are awarded 
annually and are renewable under the usual conditions. The 
scholarships cover tuition and books. Seniors, juniors, and 
sophomores who have demonstrated high scholarship, financial 
need, and qualities of good character and leadership are eli- 
gible. Preference is given to, but not restricted to, students who 
received grants as freshmen from the Jacob Ziskind Memorial 
Fund for Freshmen. 

Russell Weeks Hook Scholarships 

Six undergraduate scholarships for needy, qualified stu- 
dents in Chemistry or Textile Chemistry in the amounts of $225 
are awarded each year, two awarded to each of the upper- 
classes. 

AVAILABLE TO GRADUATE STUDENTS ONLY 

Fellowships for graduate students are listed and described 
in the Graduate School sect'on of this catalogue. 

LOANS 

Student Loan Fund 

A loan fund is available to upperclassmen needing financial 
assistance to continue their education at the Institute. Students 
may apply for loans through the Faculty Treasurer of the Lowell 

Technological Associates, Inc. 

Repayments which are made while the student is still en- 
rolled at the Institute are interest-free. On loans repaid after 
the student leaves school interest is charged at the rate of 4%, 
starting three months after the date on which the student 
officially terminates enrollment. Repayments are not required 
until the student separates from the Institute, at which time re- 
payments become due quarterly at the rate of $10 per quarter the 
first year and $20 per quarter each year thereafter until the loan 
is repaid. Additional payments may be made at any time to re- 
duce indebtedness at a more rapid rate. 


59 


Geigy Loans 

Geigy Dyestuffs, a division of Geigy Chemical Corporation, 
has established a loan fund restricted to students majoring in 
Chemistry, Textile Chemistry or Paper Engineering. The fund 
operates under the same conditions as the Student Loan Fund. 
Application for Geigy loans may be made to the Dean of Stu- 
dents. 

FEDERAL FINANCIAL AID PROGRAMS 

Available to Undergraduate & Graduate Students. 

National Defense Student Loan 

The National Defense Education Act offers loans to needy 
students. Repayment begins one year after graduation, unless 
military service intervenes, whereupon repayment begins one 
year after leaving service. Interest is charged at the rate of 3% 
beginning with the first payment. Repayments may be made 
over a 10-year period. A 50% forgiveness clause is included for 
students who enter the field of elementary- or secondary-school 
teaching for a period of five years. 

College Work-Study Program 

The Economic Opportunity Act of 1964 (P.L. 88-452) as 
amended by Economic Opportunity Act of 1965 (P.L. 89-253) 
and the Higher Education Act of 1965 (P.L. 89-329) Title I Part C 
established the College Work-Study Program to stimulate and 
promote the part time employment of students, particularly stu- 
dents from low income families who are in need of the earnings 
from such employment to pursue courses of study in institu- 
tions of higher education. At LTI the program is available to full 
time students in good standing at the undergraduate and grad- 
uate levels during the Fall and Spring semesters and during the 
Summer Session. 

Educational Opportunity Grants 

The Higher Education Act of 1965, Title IV, Part A (P.L. 
89-329) affirms the policy of the United States to strengthen the 
educational resources of our colleges and universities and to 
provide financial assistance for students in post-secondary and 
higher education. The Act initiates a program of educational 
opportunity grants through institutions of higher education, to 
assist in making available the benefits of higher education to 
qualified high school graduates of exceptional financial need, 
who for lack of financial means of their own, or of their families, 
would be unable to obtain such benefits without such aid. 
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AWARDS 

AVAILABLE TO UNDERGRADUATE STUDENTS 
American Association of Textile Chemists and Colorists Book 
Prize. This is awarded to the outstanding graduating senior in 
the Textile Chemistry course and includes a junior membership 
for one year in the A.A.T.C.C. The recipient is recommended by 
the Division of Chemiestry and Applied Chemistry. The academic 
standing of the candidate is an important factor in the decision. 

American Association for Textile Technology Award. This is 
made to the member of the senior class majoring in a textile 
program who is rated highest in scholarship, technical ability, 
industry, judgment, leadership, reliability, and ability to work 
with others. 

ACS Student Affiliate Chapter Award. A plaque is presented 
annually by the LTI Student Affiliate Chapter of the American 
Chemical Society to the outstanding senior majoring in Chemi- 
cal Engineering or Chemistry, based upon academic perform- 
ance and demonstration of research capability. 

SME Award. The Merrimack Valley Chapter, Society of Manu- 
facturing Engineers awards $100 to a member of the Student 
Chapter of the SME who is high in scholastic standing and in 
need of financial assistance. 

Chemistry Award. A book prize is awarded to the member of 
the freshman class who shows the greatest achievement in 
chemistry during the first semester. 

Circle K Book Award. A book is awarded to the freshman with 
the highest cumulative average for the first semester of his first 
year at the Institute. 

Dean’s Key. This award, sponsored by the Student Council, is 
given to the senior who has made the greatest extracurricular 
contribution to the Institute during his four years at college. 

Department of Physics and Mathematics Awards. Handbooks 
are presented annually by the Chemical Rubber Company to the 
outstanding freshman in the physics program and the outstand- 
ing freshman in the mathematics program. 

Ben Faneuil Award. An annual award of $100 is made by Mr. 
Ben Faneuil of The Chelsea Industries, Chelsea, Massachusetts, 
to the sophomore majoring in Plastics Technology with the 
highest cumulative average. 

Jacob K. Frederick Memorial Award. Omicron Pi Fraternity 
makes an annual award of $50 in memory of Professor Jacob K. 
Frederick to a freshman, based on scholastic achievement and 
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extracurricular participation. The award is applicable to the re- 
cipient’s tuition in the ensuing academic year. 

Barnett D. Gordon Award. An award of $250 is presented to the 
freshman matriculating at the Institute who achieved the high- 
est score in the mathematics section of the Scholastic Aptitude 
Test of the College Entrance Examination Board. It is given by 
Barnett D. Gordon, formerly of the Board of Trustees of the 
Institute. 

Samuel F. Kaplan Memorial Fund Awards. An award of $100 is 
given at the end of each semester to the highest-ranking stu- 
dent in basic knitting. The fund was established by the New 
England Knitted Outerwear Manufacturers’ Association in mem- 
ory of Samuel P. Kaplan. 

Helen U. Kiely Award. This award acknowledges by permanent 
inscription on a plaque the senior student in Paper Engineering 
selected by his classmates as having outstanding qualifications 
of merit. It is made by the New England Section of the Techni- 
cal Association of the Pulp and Paper Industry in recognition of 
Helen U. Kiely’s distinguished service to the industry. 

The Northern Textile Association Award. A medal is presented 
to the member of the graduating class majoring in Textile Engi- 
neering or Textile Technology who has maintained the highest 
scholastic standing throughout the four years of his undergrad- 
uate work. 

Louis A. Olney Book Prizes. Selected reference books are 
awarded to the outstanding freshman, sophomore, and junior 
students in Chemistry or Textile Chemistry who are recom- 
mended by the Division of Chemistry and Applied Chemistry on 
the basis of academic standing in Chemistry. 

President’s Medal. This award is made to the student who is 
graduated With Highest Honors for the most distinguished aca- 
demic record in his class. 

The Harry Riemer Honor Award. This award is made available 
through the Textile Veterans Association of New York in honor 
of Mr. Harry Riemer, one of the textile industry’s foremost per- 
sonalities in the trade publication field. The award, which con- 
sists of a $25 United States Savings Bond, is made to an out- 
standing textile graduate who has been active in extracurricular 
activities and who has maintained a highl evel of scholastic 
achievement. 

Radio Station WLTI Award. The staff of the student-operated 
radio station WLTI awards a plaque annually to a member out- 
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standing for conspicuous service and furtherance of the goals 
of the station. 

Textile Veterans Association Honor Award. A bronze medallion 
is given to an outstanding graduating student in a textile course 
on the basis of scholastic achievement, extracurricular partici- 
pation, and over-all contribution to the Institute. Preference is 
given to veterans. The Association making the award repre- 
sents all veterans of World War II now affiliated with the textile 
and allied industries. 

The Wall Street Journal Student Achievement Award 

This award recognizes the senior in Business Administra- 
tion or Industrial Management who has achieved the best com- 
bination of academic and extracurricular excellence. The award 
consists of an engraved paperweight, a year’s subscription to 
the Wall Street Journal, and a plate on the permanent plaque 
established for the award winners. 
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OTHER ASSISTANCE FOR MASSACHUSETTS 
Residents Only 

Board of Educational Assistance Scholarships 

These scholarships for one-quarter, one-half, or full tuition 
are available both to freshmen and to upperclassmen. For full 
information write to: 

Executive Secretary 

Board of Educational Assistance 

200 Newbury Street 

Boston 16, Mass. 

Massachusetts Higher Education Loan Plan (H.E.L.P.) 

This plan enables the Massachusetts commercial and 
mutual savings banks, federal savings and loan associations, 
credit unions and cooperative banks, to make available unse- 
cured student loans. Students must be accepted by or enrolled 
in an institution furnishing a program of higher education which 
is approved by a State or Federal approving agency and by the 
Massachusetts Higher Education Assistance Corporation. A 
student who is a permanent resident of the United States may 
borrow up to $1,000 a year for undergraduate school, or $1,500 
a year for graduate school. There is no interest charge on such 
loans while the student is in school, provided parental adjusted 
income is under $15,000. Upon leaving school there is a charge 
of 7% per year on the unpaid loan balance. Monthly repayment 
of the loan begins within one year after graduation. Loan appli- 
cations are available at commercial and mutual savings banks, 
federal savings and loan associations, credit unions and coop- 
erative banks, in the town of the student’s residence. 

Specific inquiries regarding this program should be ad- 
dressed to: 

Massachusetts Higher Education Assistance Corporation 

51 1 Statler Building 

Boston, Massachusetts 02116 

Telephone 426-9434 

Cooperative Study Program 

The First Naval District has approved Lowell Technological 
Institute as Sponsor of its Cooperative Work-Study Program at 
the Boston and Portsmouth Naval Shipyards. 

Students will undertake a five-year program in their field of 
specialization - electrical, electronic, chemical, civil and me- 
chanical engineering, increasing their experience and capa- 
bilities in subsequent on-the-job training at either shipyard. 
Successful students will earn the bachelor of science degree. 
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Information concerning this program may be obtained by 
writing the First Naval District Headquarters at Charlestown or 
the Director of Admissions, Lowell Technological Institute. 

PLACEMENT 

Industrial Training Program 

The Placement Office maintains two basic functions. One 
is to counsel the senior planning to take recruiting interviews; 
the other is arranging the dates of interviews for the representa- 
tives of the recruiting companies and agencies. 

In the counselling process the Placement Officer reviews 
the student’s transcript with him, discussing his points of 
strength and weakness. The elements of the recruiting pro- 
cedure are explained so that he may be properly prepared for 
the ensuing interviews. 

Approximately one hundred and eighty companies and 
government agencies recruit on the LTI campus. The companies 
represent a cross-section of industry in the country ranging 
from the so-called giants down to those of relatively small size. 
Geographically, they are located in the Northeast, the Southeast 
and the Mid-West with a few from the Far West. Thus, the seniors 
get fairly broad exposure to business opportunities. 
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SUMMER SESSION 

The Summer Session is designed primarily to serve three 
principal areas of interest: Professional Advancement Courses 
for industrial personnel; Undergraduate Credit subjects for col- 
lege students who require deficiency clearance or who seek 
advanced standing; and Precollege Refresher subjects for in- 
coming freshmen at LTI. 

The industry-sponsored professional advancement pro- 
gram comprises a series of specialized intensive, one- to three- 
week courses. The two six-week undergraduate sessions stress 
fundamental credit offerings in college mathematics, physics, 
chemistry, English, economics, electronics, mechanical engi- 
neering, accounting, marketing, management, and social 
studies. 

Precollege Refresher Program 

The Precollege Refresher Program is especially designed 
for prospective LTI students who require additional background 
to fulfill minimum entrance requirements. Students must first 
apply for fall admission; the Dean of Admissions designates the 
subject or subjects required for coverage of minor deficiencies 
in the high school background. Five-week, noncredit subjects 
in basic mathematics, physics, chemistry, and English are of- 
fered in a June-July session to accommodate all freshman 
candidates. 

For further information or a Summer Session Bulletin, write 
to the Director of Summer School. 
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THE GRADUATE SCHOOL 

The Lowell Technological Institute Graduate School, which 
was founded in 1935, offers advanced studies, including profes- 
sional training and research leading to graduate degrees in 
many fields of engineering and in certain areas of pure and 
applied science. The School offers Master of Science degree 
programs in the following fields: Chemical Engineering, Chem- 
istry, Electrical Engineering, Mathematics, Mechanical Engi- 
neering, Nuclear Engineering, Paper Engineering, Physics, 
Plastics, Polymer Science, and Textile Technology. Programs 
leading to the Doctor of Philosophy are also offered in Chem- 
istry, including a Polymer Science option, and in experimental 
and theoretical Physics, including Solid-State, Nuclear, High 
Energy, Atomic, Atmospheric and Biophysics options. In addi- 
tion to the day classes intended primarily for full-time graduate 
students, the Graduate School offers some evening courses 
through the Division of Evening Studies mainly for the con- 
venience of part-time students primarily interested in advanced 
professional training. The courses offered in the evening are 
equivalent in every respect to those offered to the day students 
for they are simply evening sections of courses offered during 
the day. There are currently 129 graduate students enrolled in 
degree programs for advanced professional training in these 
Evening Division courses out of a total Graduate School en- 
rollment of 328 students. These part-time students are primarily 
from the large industrial companies nearby the Institute located 
principally in the Merrimack Valley. New graduate programs in 
Applied Mathematics, Computer Engineering, and Electronic 
Systems Engineering are currently under consideration by the 
Graduate School Executive Committee and it is hoped that these 
programs will be instituted in the Fall of 1970. Programs of this 
type, which would include as well as Computer and Systems 
Engineering, the graduate program in Plastics, Paper, Textiles 
and Nuclear Engineering are in wide demand by industry in 
New England and in Massachusetts in particular. These pro- 
grams serve as excellent supplements to the standard curricula 
in the basic engineering and science areas which would include 
Chemistry, Physics, Chemical Engineering, Electrical Engineer- 
ing and Mechanical Engineering. In June of 1969, there were 31 
Master of Science degrees and 2 Doctor of Philosophy degrees 
granted through the Graduate School at LTI. For further informa- 
tion concerning the graduate programs, please consult the 
Graduate School Catalog. 


67 


SPECIAL SERVICES TO INDUSTRY 
AND THE COMMUNITY 

In addition to the services rendered by the Evening Division, 
the Alumni Memorial Library, the Research Foundation, and the 
Summer School program, the college provides such special 
services to industry and to the community as the following: 

Industrial seminars and conferences; 

Guidance work in the high schools; 

Technorama, science fair for area high schools; 

Consultive opportunities with the faculty; 

Collaboration with the Agency for Internationla Develop- 
ment of the government in its foreign aid program; 

Special radio and television programs, such as Science 
For information relative to these programs, address the 
Coordinator of Special Services at the Institute. 
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DIVISION OF EVENING STUDIES 

The Division of Evening Studies offers Undergraduate Pro- 
grams leading to Associate and Baccalaureate Degrees, and 
Master’s Degree satellite programs with area industries. The 
majority of the degree programs are in the fields of science, en- 
gineering technology and business administration. Additionally, 
individual subjects in mathematics, science, technology, engi- 
neering, and general studies may be taken by special arrange- 
ment. Selected subjects offered during the summer are con- 
ducted as part of the Professional Advancement Program. 

In cooperation with the Massachusetts Division of Person- 
nel and Standardization, the Division of Evening Studies also of- 
fers In-Service Training Programs limited to employees of the 
Commonwealth and cities and towns within the Commonwealth. 
These undergraduate programs lead to Associate and B. S. de- 
grees in Civil Engineering Technology, Associate in Business 
Administration (in either Accounting or Data Processing), and 
Bachelor in Business Administration. The Associate and B. S. 
Degree programs in Civil Engineering Technology are ac- 
credited by the Engineers’ Council for Professional Develop- 
ment. 

Two semesters of 15 weeks each are offered, starting in 
mid-September and late in January. Selected subjects are also 
offered in an 8-week summer program. For further information, 
write to the Director of the Evening School. 

RESEARCH FOUNDATION 

The Lowell Technological Institute Research Foundation is 
a nonprofit organization authorized under the laws of the Com- 
monwealth of Massachusetts. It was established in 1950 for the 
purpose of conducting research, development and testing under 
government and industrial sponsorship. Initially its prime pur- 
pose was to answer the needs of the Lowell Technological 
Institute for facilities and staff to perform basic and applied re- 
search in textiles and related subjects. As the Research Founda- 
tion expanded, a diverse and growing program of research and 
development activities has increased extensively, and projects 
have moved into the fields of chemistry, leather, paper, plastics, 
electronics, physics, and more recently, oceanography, nuclear 
engineering and environmental pollution, in addition to manage- 
ment and economic development assignments. 

They keynote of operation of the Research Foundation has 
always been its flexibility and consequent versatility in tackling 
diverse problems, in cooperation with the staff and faculty mem- 
bers of Lowell Technological Institute. The Research Foundation 
is presently composed of four major divisions, Electronics and 
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Physics, Environmental Pollution, Ionospheric Science and Test- 
ing Divisions, the latter being mainly concerned with the testing 
and evaluation of textiles and a wide variety of other materials 
submitted by industry and government sources. 

One of the major research activities of the Research Foun- 
dation is in the field of geophysics, with particular emphasis on 
ionospheric characteristics deduced from ionosonde and satel- 
lite total electron content measurements, and spaced receiver 
experiments to investigate F-Region irregularities. Very intensive 
theoretical and experimental work has been carried out in the 
lower levels (D-Region) of the earth’s ionosophere. 

Another field of considerable interest and proven capability 
is in the area of optical physics. Specific research programs 
have included investigations in atmospheric optics, photo- 
graphic sciences, spectrographic analysis and electro-optical 
instrumentation technology. Recent experimental and theoret- 
ical studies have considered the problems associated with 
imaging through a turbulent atmosphere using both coherent 
and incoherent illumination. 

Design, development and fabrication of instrumentation 
systems for scientific and industrial use is conducted within the 
organization by the Systems Engineering Group. New circuit 
and measurement techniques are evaluated for suitable appli- 
cations which include rocket payloads, telemetry ground sta- 
tions, oceanographic and high altitude balloon instrumentation. 

The Environmental Pollution Division within the Research 
Foundation has undertaken research in the ever widening field 
of pollution abatement, together with investigation of relevant 
chemical and engineering problems. 

The Merrimack Valley Industrial Information Center is a new 
facility operated by the Research Foundation. The Center was 
established to assist in the economic development of the Merri- 
mack Valley Area of Massachusetts by providing access to the 
vast source of technological, economic and business information 
available in the United States. 

Further information and descriptive literature may be ob- 
tained by writing to Mr. Dorrance H. Goodwin, Executive Direc- 
tor, Lowell Technological Institute Research Foundation, Lowell, 
Massachusetts. 
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ALUMNI ASSOCIATION 

The Alumni Association administers numerous scholarships 
and fellowships, publishes the official alumni newsletter, aids 
student organizations, and conducts its annual business meet- 
ing and reunion in the fall of each year. Those eligible for active 
membership include all students who have completed satisfac- 
torily at least one year of the day curriculum and Evening Divi- 
sion senior-year candidates for associate degrees who apply to 
become members. Only active members may vote and hold 
office in the Association. The Association holds membership 
in the American Alumni Council. 

By-laws also provide for honorary and associate member- 
ships. The Honorary Membership Scroll and Citation may be 
awarded by the Board of Directors to any person not an active 
member who has made outstanding contribution to the arts or 
sciences. Any person not otherwise eligible for membership 
who has made significant contribution to the welfare of the In- 
stitute may be elected to associate membership by the Board 
of Directors. The Honorary Award Scroll and Citation may be 
awarded by the Board of Directors to any active member of the 
Association who has made outstanding contribution to the arts 
or sciences. 

Communications should be addressed to the Executive 
Secretary, Alumni Office, Lowell Technological Institute. 
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STUDENT ACTIVITIES 

Student Council 

The Student Council is the chief body for self-government 
in student affairs. It is composed of four executive officers 
elected by the student body and the officers of each class. It ex- 
ercises administrative control over all campus organizations, 
represents the student body in matters requiring conferences 
with the administration and faculty, investigates student griev- 
ances, sponsors all-campus social affairs, and supervises the 
expenditure of the unallocated portion of the student activity 
fee. 

Alpine Club 

Composed of students interested in mountain climbing, 
skiing, and associated sports. Numerous weekend trips are 
scheduled throughout the year. Highlight of the club is the 
week-long skiing trip during the semester break. 

Amateur Radio Club 

This organization is enjoined to promote the fraternity of 
Amateur Radio at Lowell Tech and specifically to promote the 
fellowship of amateur radio through on-the-air activities. To aid 
interested individuals in obtaining their amateur radio license 
as well as helping current license holders advance their grades. 

Angel Flight 

Angel Flight is the co-ed auxiliary to and is sponsored by 
the Vandenberg Air Squadron of the Arnold Air Society. It is 
primarily a service organization. Its objectives are to advance 
and promote interest in the Air Force, obtain information regard- 
ing military services, and aid the progress of the Arnold Air 
Society at the Institute. 

Audio-Visual Society and Radio Station WLTI 

The Audio-Visual Society was formed on the campus in the 
academic year 1959-1960 for the purpose of providing film and 
musical programs for the students and faculty of L.T.I. The con- 
stitution was redrawn in the fall of 1963 to include carrier cur- 
rent radio station WLTI (650 kc.) as the Broadcasting Services 
Branch, and incorporated a Technical Services Branch in addi- 
tion to the original Audio-Visual Services Branch. 

The new library addition has extensive audio-visual facili- 
ties including offices, workshops, master control, individual and 
group listening rooms, a multipurpose room and radio studios. 

WLTI was originally organized as The Lowell Tech Broad- 
casting Society, and first went on the air in 1953. In 1965, a giant 
step toward the dream of an educational FM station was realized 
with the gift of a 10 Kw FM transmitter. Work is now under way 
on the renovation of this equipment and the licensing of the 
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station. Both stations will have new studios and quarters on the 
ground floor of the library. Operation of these facilities will re- 
quire the efforts of a skilled engineering staff. Programming, 
announcing, advertising and publicity will call for a large student 
staff. 

The Technical Services Branch was added to A.V.S. in 1963 
for the purpose of maintaining and repairing the technical equip- 
ment used by the society. This department also has the respon- 
sibility of designing and modifying all new equipment, and offers 
an interesting challenge to technically minded students. 

Many openings are available in the Society for the student 
interested in enhancing his education while serving the insti- 
tute. Also important is the opportunity to work with fellow stu- 
dents and faculty members. Membership is open at all times; 
interest is the only prerequisite. 

Band 

Band membership is open to all students who possess 
musical training or wish to learn to play a band instrument. 

Cheerleaders 

The Cheerleaders encourage and promote the enthusiasm 
of the Student Body as well as that of the team members at L.T.I. 
basketball games. 

Chess Club 

Students and faculty members participate in the Chess 
Club which promotes tournaments with chess clubs in other 
colleges. Discussions are held on methods of attack and coun- 
terattack in chess as played in other countries. 

Chinese Students Circle 

The aims of this organization are to render assistance to 
newly arrived Chinese students at L.T.I. , to promote and inter- 
pret on campus the culture and life of China, to encourage 
members to participate more fully in the extra-curricular activi- 
ties on campus and in the Boston area, and to share common 
interests and develop understanding and social contact among 
the Chinese students at the Institute. 

Circle K 

This club is the student chapter of Kiwanis. Besides per- 
forming many services in the public interest, the members assist 
the administration in the annual freshman orientation program 
and provide tutorial help to freshmen. They are also responsible 
for publishing the student handbook, THE KEY. 

Interdormitory Council 

This Council arranges social, athletic, and scholastic activ- 
ities for resident students after academic hours and acts as a 
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liaison between residents and the administration to maintain 
proper deportment and living conditions. 

Eta Kappa Nu 

To be eligible for membership in this scholastic honor so- 
ciety, one must be an Electrical Engineering major who has 
participated in campus activities and is of exemplary character. 
Juniors must be in the upper quarter of their class, and seniors 
must be in the upper third of their class. The purpose of the or- 
ganization is to provide a closer union for students majoring in 
Electrical Engineering who have achieved high scholastic stand- 
ing, demonstrated leadership in campus activities, and possess 
outstanding character. 

Fraternities 

There are fraternities — Delta Kappa Phi, Kappa Sigma, 
Omicron Pi, Phi Gamma Psi, Pi Lambda Phi, Sigma Phi Omi- 
cron, and Tau Kappa Epsilon — all have their own fraternity 
houses. All provide social life off campus and four are national 
fraternity affiliates. The Inter-fraternity Council fosters the com- 
mon interests of the seven and sponsors interfraternity social 
and athletic events. 

Indian Students’ Association 

Composed of students from India, this organization con- 
ducts social and cultural events throughout the year, several of 
them open to the public. 

International Students Circle 

All students from other countries are invited to join this or- 
ganization which endeavors to help each foreign student to ad- 
just to a new language or way of living. Members frequently are 
guests of local civic groups and serve as speakers on many 
programs outside the Institute. 

Karate Club 

Instruction in Karate is made available to members of this 
organization. 

Latin-American Society 

This organization unites students of Latin-American origin 
in a cultural and social program. 

Pershing Rifles 

This national society is dedicated to the encouragement, 
preservation, and development of the highest ideals of the mili- 
tary profession. One of its activities is participation in several 
meets during the year as the AFROTC Armed Drill Team. Com- 
petition includes other AFROTC units as well as Army and Navy 
Pershing Rifles units. 
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Pickout 

The Pickout is the college yearbook. Its student staff is 
wholly responsible for the editorial, graphic, and business prob- 
lems involved in the production of a top-quality, photo-literary 
history of the academic year. 

Professional Societies 

The following societies make frequent field trips to indus- 
trial plants and conduct monthly meetings at which students and 
guest speakers present technical papers and lectures: 

American Association for Textile Technology, Student 
Chapter 

American Chemical Society, Student Chapter 
American Meteorological Society, Student Chapter 
American Nuclear Society, Student Chapter 
American Society of Mechanical Engineers, Student Chap- 
ter 

American Society of Tool and Manufacturing Engineers, 
Student Chapter 
Chemical Engineering Society 
Civil Engineering Society 
Industrial Management Society 

Institute of Electrical and Electronics Engineers, Student 
Chapter 

MALTI (Mathematics Association of LTI) 

Sigma Kappa Psi 

Society for Advancement of Management, Student Chapter 
Society of Physics Students 
Society of Plastics Engineers, Student Chapter 
TAPPI (Student Chapter, Tech. Association of Pulp & Paper 
Industry) 

Religious Groups 

Christian Science Organization 

The purpose of the Christian Science Organization is to 
provide for all interested students the opportunity to learn of 
Christian Science and its application to student life. Activities 
of the organization include weekly meetings, an organization- 
sponsored lecture, and informal meetings with Christian Scien- 
tists from other colleges. 

Hillel. 

The Hillel Counsellorship provides social, cultural, and re- 
ligious programs for Jewish students at the Institute. Business 
sessions, discussion groups, socials, and guest speakers are 
presented. Hillel is sponsored by the national B’nai B’rith organi- 
zation. 
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Iona Student Fellowhip 

Iona includes students and faculty members of various 
races and creeds united in common fellowship to attempt to un- 
derstand the will of God through worship, study, and action and 
to realize it both in personal living and in working toward a bet- 
ter society. 

Newman Community 

Through the combined efforts of the spiritual advisors and 
many local friends, the Newman Community now has a Newman 
Center located at 52 Colonial Avenue (in the immediate vicinity 
of the campus). A student lounge with a library for study and a 
rumpus room with piano and Hi Fi system are available for stu- 
dent recreation. The center is open to all students of LTI, Lowell 
State College, and Lowell General Hospital School of Nursing 
from 10:00 a.m. to 1:00 a.m., Monday through Friday. Discus- 
sion groups and meetings with the Chaplains are in progress 
weekly, and all students are urged to visit and participate in the 
many programs now offered at the Newman Center. 

Phanar Club 

This is composed of Greek Orthodox students from Lowell 
State College and LTI. 

Rifle and Pistol Club 

Membership in the Rifle and Pistol Club is open to all stu- 
dents and faculty at LTI. The purpose of this organization is to 
promote and facilitate the shooting sports among members. 

Rowing Club 

The LTI Rowing Club introduces LTI students to the tech- 
niques, training, and physical fitness required for competitive 
crew. Full fall and spring schedules provide races against 
schools, clubs, and colleges under the auspices of both The 
National Association of Amateur Oarsmen and The New England 
Amateur Rowing Association. Full coaching is provided for new- 
comers to the sport. 

Skindiving Club 

Non-divers are taught the safety measures involved by ex- 
perienced divers who also skindive as a group. 

Afro-American Society 

This organization assists and organizes whatever separate 
groups and/or function that will allow those individuals dedi- 
cated to the benevolent welfare of black people to invest their 
energies. 

Sororities 

BETA TAU Sorority was recently established on campus to 
promote good fellowship and high scholarship. As a service 
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sorority, BETA TAU participates in many campus and community 
activities. 

PHI SIGMA RHO, established in 1937, is the oldest sorority 
on campus. Its members enjoy the bonds of sisterhood as well 
as take an active part in social, civic, and recreational activities. 

Sports Car Club 

This club promotes the safe, courteous, efficient, and skill- 
full operation of sports cars on the highway and is a source of 
information for members. 

Student Wives Club 

The purpose of this organization is to provide a common 
meeting ground for students’ wives, to share the problems 
unique to students’ wives, to assist newcomers to the Lowell 
area, to promote friendship and to provide “low budget” enter- 
tainment for married couples on campus. 

Tau Epsilon Sigma 

Membership in Tau Epsilon Sigma, the scholastic honor 
society at the Institute, is open to seniors and juniors who are 
elected on the basis of outstanding scholastic achievement and 
character. 

Tech Players 

All theatrical activities of the Institute are centered around 
the Tech Players. Their annual production is a high point in the 
social calendar, and during the year the Players bring one-act 
plays to the public at service clubs and on hospital visits. 

The Text 

The Text, the campus newspaper, is prepared and edited 
by students. The bi-monthly publication offers excellent jour- 
nalistic and business experience to those who work on its staff. 

Vandenberg Air Squadron of the Arnold Air Society 

The Vandenberg Air Squadron, a chapter of the national 
Arnold Air Society, unites selected Professional Officer Course 
AFROTC cadets by a fraternal bond to further the mission and 
traditions of the Air Force. The society provides social affairs 
and aerospace exhibits during the year. The Military Weekend, 
annual highlight of its program, is climaxed by the formal Mili- 
tary Ball at which time new members are accepted into the 
society. 

Varsity Club 

The Varsity Club is composed of students who have earned 
letters in the intercollegiate sports, baseball, basketball, golf, 
soccer, and tennis. Its purpose is to give academic help to ath- 
letes and to foster a lasting friendship among the men partici- 
pating in athletics. 
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Veterans Club 

The objectives of this club shall be to present programs of 
interest and importance to the membership of the club, to ser- 
vice all veterans whether or not they are members of the or- 
ganization, to assist members in finding part-time and summer 
employment, and to actively participate and become interested 
in academic and non-academic areas of concern within the 
Institute. 
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THE AIR FORCE ROTC PROGRAM 




The program is designed to qualify for commissions those 
men who desire to serve in the United States Air Force, and to 
provide an education that will develop skills and attitudes vital 
to professional Air Force officers. 

The Air Force ROTC program is divided into two phases: 
the General Military Course (GMC) the first two college years 
and the Professional Officer Course (POC), the last two years. 

A student may elect to enroll in the Four-Year AFROTC 
Program or the Two-Year AFROTC Program. A student electing 
the Four-Year Program will take the General Military Course 
during his freshman and sophomore years and the Professional 
Officer Course during his junior and senior years. He will attend 
four weeks of field training during the summer between his 
junior and senior years. As a member of the Four-Year Program 
he is eligible to compete for an AFROTC Scholarship. For ac- 
ceptance into the POC, the Four-Year Program student must 
pass a physical examination, an Officer Qualification Test, and 
possess an acceptable academic rating. To qualify for enroll- 
ment in the Two-Year Program, a student must have two aca- 
demic years remaining at either the graduate or undergraduate 
level or a combination of the two. He must also meet certain 
physical standards, pass an Officer Qualification Test, and 
possess an acceptable academic rating. Further, he must suc- 
cessfully complete a six-week Field Training Course before he 
can be accepted into the Professional Officer Course. Students 
in the Two-Year Program are not eligible to compete for AF- 
ROTC Scholarships. Transfer students may elect the Profes- 
sional Officer Course by satisfying the above requirements. 

Uniforms and all equipment and textbooks required for 
AFROTC work are supplied by the Institute and the United States 
Air Force. Students in the Professional Officer Course receive 
a $50.00 a month subsistence fee. Additionally, scholarships are 
available to a limited number of cadets in the 4-year program on 
a competitive basis. 

Students who successfully complete the Professional Offi- 
cer Course are commissioned as second lieutenants in the 
United States Air Force Reserve. Those who qualify may receive 
further training after commissioning in scientific skills, pilot or 
navigator training, or administration. Outstanding seniors who 
are designated Distinguished AFROTC Cadets may apply for 
regular commissions. 
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GENERAL MILITARY COURSE 

FRESHMAN YEAR 


AS 

101 

First Semester 

World Military Systems 1 

(1-1) 1 

AS 

102 

Second Semester 

World Military Systems II 

(1-1) 1 



SOPHOMORE YEAR 


AS 

201 

First Semester 

World Military Systems III 

(1-D 1 

AS 

202 

Second Semester 

World Military Systems IV 

(1-1) 1 

PROFESSIONAL OFFICER COURSE 




JUNIOR YEAR 


AS 

301 

First Semester 

Growth and Development of 
Aerospace Power 1 

(3-1) 3 

AS 

302 

Second Semester 

Growth and Development of 
Aerospace Power II 

(3-1) 3 



SENIOR YEAR 


AS 

401 

First Semester 

The Professional Officer 1 

(3-1) 3 

AS 

402 

Second Semester 

The Professional Officer II 

(3-1) 3 


The AFROTC program is recognized as academic but of a 
highly specialized nature. It is not a requirement for graduation 
and students may not use more than six (6) credit hours of the 
Professional Office Course (junior and senior year subjects) in 
substitution for other subjects taken for graduation. Subjects 
taken in the ROTC program in the freshman and sophomore 
years are to be taken in addition to all other subjects listed in 
the various curricula. Academic credit is given for all ROTC 
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subjects taken and passed and the grades will affect the stu- 
dent’s academic rating. Unless otherwise specified in the section 
on each curriculum, the six credit hours of advanced ROTC may 
be substituted for General Electives. For the most part, the allow- 
able substitution of the six ROTC credits for other credits can 
be made only in the senior year. Business Administration is the 
only exception to this regulation (refer to Business Administra- 
tion curriculum’s Elective Course Guidelines for all BA Options 
for details). 

CORPS TRAINING 

Corps Training is conducted one hour each week. This is 
an assembly of the entire cadet corps under the direction of the 
cadet officers and staff wherein the General Military Course 
cadets learn the rudiments of marching and drill and the Pro- 
fessional Officer Course cadets develop their capability to lead, 
supervise and command marching troops. 

FIELD TRAINING 

Field Training is held at several Air Force operational 
bases each summer where cadets have the opportunity to 
observe, fly and live with career personnel. Transportation from 
the legal residence of the cadet to the Field Training Base and 
return, food, lodging and medical and dental care are provided 
by the Air Force. In addition, the cadet receives approximately 
$138.00 for the four week Field Training and $131.00 for the six 
week Field Training. 

FIELD TRIPS 

Periodically, the Department of Aerospace Studies con- 
ducts field trips to various Air Force installations. These trips 
include tours of the base and familiarization flights. Efforts are 
made also to assist those cadets who are interested in flying to 
gain as much information as possible about this phase of the 
Air Force. 

FLIGHT INSTRUCTION 

The Flight Instruction Program (FIP), designed for seniors in 
the Professional Officer Course who plan to enter Air Force pilot 
Training upon graduation, determines whether applicants have 
the necessary qualifications to fly high-performance aircraft. The 
program consists of two phases. The ground phase, given by 
officers of the detachment, serves to familiarize each student 
with procedures in navigation, radio and weather. The flying 
phase consists of dual and solo flight instructions at government 
expense. 
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CADET DECORATIONS AND AWARDS 

A number of medals are awarded to selected cadets and 
cadet officers at a special parade and review held each spring. 
These include the Thomas F. Costello Trophy, the Alumni Medal, 
the Armed Forces Communications and Electronics Association 
Award, the Sons of the American Revolution ROTC Award, the 
Trustees’ Medal, the Reserve Officer Association Medal, the Air 
Force Association Medal, the “Air Force Times” Award, and the 
Vandenberg Cup. 

In addition, the Department of Aerospace Studies confers 
several medals and awards, among them the Distinguished Mili- 
tary Cadet Award, for outstanding performance in various fields. 

Distinguished AFROTC Graduate Awards, based on aca- 
demic and military achievements, are given to outstanding 
graduates. These awards constitute an advantage in competing 
for a Regular Air Force commission. 
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ATHLETICS AND RECREATION 


Athletics are a part of the total program at Lowell Tech, and 
essential to the overall development of the individual. New and 
extensive facilities and a competent professionally trained staff 
provide numberless opportunities for students to participate in 
a variety of activities. 

A beautiful new, well-equipped physical education building 
includes a gymnasium, with a seating capacity of two thousand, 
an all-purpose gym of equal size to the main gymnasium, a col- 
legiate style swimming pool, a wrestling and judo room, weight 
training facilities, a gymnastics area, two handball and three 
squash courts, home and visiting team dressing rooms, a modern 
rifle range, and locker rooms for students and faculty with more 
than two thousand lockers available. 

New athletic fields and a skating rink are located in the 
area adjacent to the physical education building. 

Plans are underway to construct an Intercollegiate Boat- 
house for L.T.I. on the Merrimack River in Lowell. 

The Athletic Association is funded by student fees and pro- 
vides extensive opportunities for student participation in Inter- 
collegiate, Intramural and Recreation programs. All students are 
members of the Association and are admitted free to all home 
athletic contests. 

Intercollegiate Athletics: Lowell Tech has intercollegiate 
competition in seventeen sports. Teams are scheduled in Soccer 
and Cross Country in the Fall; Basketball, Hockey, Wrestling, 
Gymnastics, Swimming, Skiing, Squash, Bowling and Rifle in 
the Winter; Baseball, Track, Golf, Tennis, Crew and Lacrosse 
in the Spring. 

Intramurals: The Intramural program at L.T.I. is extensive. 
The three leagues — Fraternity, Dormitory, and Independent — 
compete in the following activities: Touch Football, Tennis, Golf, 
Bowling, Track, Cross Country, Ice Hockey, Speed Skating, 
Handball, Squash, Volleyball, Badminton, Water Basketball, 
Table Tennis, Six-Man Soccer, and Six-Man Lacrosse. 

Recreation: The athletic facilities at L.T.I. are open for stu- 
dent use from 9:00 a.m. to 9:30 p.m. weekdays, and from 10:00 
a.m. to 3:00 p.m. on Saturdays. 

There are opportunities for student participation in the or- 
ganized and informal recreational activities listed as follows: 
Badminton, Volleyball, Basketball, Physical Conditioning, Swim- 
ming, Diving, Water Basketball, Life Saving, Archery, Table Ten- 
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nis, Touch Football, Skin and Scuba Diving, Wrestling, Judo, 
Karate, Rifle and Pistol Shooting, Weight Training, Gymnastics, 
Handball, Squash, Tennis, Ice Skating, Track and Field, Softball, 
and Lacrosse. 

Equipment needed for most of these sports is available from 
the Issue Room on presentation of the student’s ID card. 

Students are urged to supplement their required activities 
with a regular program of recreation. 


PHYSICAL EDUCATION 

Physical education makes its contribution to the total col- 
lege curriculum through specific programs of conditioning exer- 
cises, self-testing activities, sports, recreational games, gym- 
nastics, rhythms, aquatic activities, and personal defense ac- 
tivities such as wrestling, judo, and karate. Physical Fitness test- 
ing is included as a basic part of the program. The students are 
expected to become familiar with and develop efficiency in a 
variety of activities especially team games, individual recrea- 
tional sports, swimming, and physical fitness. 

The classes meet twice a week and are required for the 
Freshmen. Lowell Tech students must pass a swimming test and 
four quarters of Physical Education. Each quarter is half a 
semester. Students who satisfy minimum requirements in the 
swimming and the Physical Fitness Test are allowed to choose 
any activity which the Department offers. A new activity must be 
chosen each quarter. 

Students who do not satisfy the minimum requirements are 
assigned a swimming or a Physical Fitness class. At the end of 
the quarter, these students are retested. 

The program is elective for sophomores, juniors, and se- 
niors. After completing the freshman requirement, they may 
choose those activities in which they wish to receive additional 
instruction. Participation in varsity and club sports is an integral 
part of the Physical Education Program; therefore, physical edu- 
cation credit will be given for such participation. 

The following objectives serve as guides for the entire pro- 
gram: 

1. The improvement of health through increased organic 
vigor. 

2. The development of efficient and effective sports-skills 
and motor fitness. 

3. The development of desirable social attitudes and 
standards of conduct. 
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4. The development of an appreciation for an interest in 
physical activities which will result in continued participation in 
wholesome and enjoyable leisure pursuits. 


I INDIVIDUAL ACTIVITIES 


P.E. 

110 

Physical Fitness 

P.E. 

112 

Golf 

P.E. 

115 

Individual Sports 



(handball-squash-paddle racquets) 

P.E. 

120 

Weight Training 

P.E. 

125 

Gymnastics 

P.E. 

126 

Badminton 

P.E. 

116 

Tennis 



II TEAM ACTIVITIES 

P.E. 

130 

Basketball 

P.E. 

135 

Hockey 

P.E. 

136 

Skating 

P.E. 

140 

Soccer 

P.E. 

145 

Softball 

P.E. 

150 

Touch Football 

P.E. 

155 

Volleyball 

P.E. 

156 

Indoor Team Games 



III AQUATICS 

P.E. 

160 

Swimming for Beginners 

P.E. 

161 

Intermediate Swimming 

P.E. 

162 

Pre Life-saving 

P.E. 

163 

Life Saving 

P.E. 

164 

Competitive Swimming 

P.E. 

165 

Competitive Diving 

P.E. 

166 

Water Basketball 

P.E. 

167 

Water Polo 

P.E. 

168 

Advanced Diving 

P.E. 

230 

Scuba Club 



IV COMBATITIVES 

P.E. 

170 

Judo 

P.E. 

172 

Karate 

P.E. 

175 

Wrestling 



V INTERCOLLEGIATE SPORTS 

P.E. 

400 

Baseball 

P.E. 

405 

Basketball 

P.E. 

470 

Bowling 

P.E. 

200 

Crew 

P.E. 

428 

Cross Country 

P.E. 

410 

Golf 
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P.E. 

432 

Gymnastics 

P.E. 

415 

Hockey 

P.E. 

460 

Lacrosse 

P.E. 

320 

Riflery 

P.E. 

425 

Soccer 

P.E. 

420 

Skiing 

P.E. 

340 

Squash 

P.E. 

465 

Swimming 

P.E. 

430 

Tennis 

P.E. 

320 

Track 

P.E. 

435 

Wrestling 
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UNDERGRADUATE PROGRAMS 


Sixteen fields of study are open to undergraduates. All are 
four years in length and lead to the degree of Bachelor of Sci- 
ence. These fields are: 


Biological Sciences 
Business Administration 
Chemical Engineering 
Chemistry 
Civil Engineering 
Electrical Engineering 
Industrial Management 
Mathematics 


Mechanical Engineering 
Meteorology 


Nuclear Engineering 
Paper Engineering 
Physics 


Plastics Technology 
Radiological Health Physics 
Textile Engineering 


These curricula, outlined in the following pages, are under 
constant study and are subject to revision whenever changes 
are necessary in the best interests of the Institute and students. 

A special curriculum leading to the degree of Bachelor of 
Science in Engineering Technology in the field of Civil Engi- 
neering is open as an In-Service Training Program for employ- 
ees of the Commonwealth of Massachusetts and its political 
subdivisions. Regulations for entrance into this program and 
subjects required prior to attending day classes as in-residence 
students are shown in the Catalogue of the Division of Evening 
Studies of the Lowell Technological Institute. 

Four-year curricula leading to the degree of Bachelor of 
Science in Engineering Technology are in the process of being 
developed in most of the above fields of engineering. Announce- 
ments will be made when they become available. 

Numbers following the names of the individual subjects in- 
dicate within parentheses the number of hours of lecture or re- 
citation and average number of hours in laboratory; after the 
parentheses, number indicate credit hours. For example, (2-6)4 
means 2 hours of lecture or recitation and 6 hours of laboratory 
for 4 credits. 

Some undergraduate subjects may be taken for graduate 
credit. Consult the Graduate School catalogue for details. 
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THE ELECTIVE SYSTEM 


In all curricula an opportunity is given the student to elect 
subjects in addition to those required for graduation. These fall 
into two categories: Technical Electives and General Electives. 

Technical Electives give the student a chance to broaden 
his professional knowledge by taking courses allied to his field 
of concentration or to further his knowledge of a particular 
phase by additional work therein. 

Prior to the registration period for each semester, a list of 
the General Electives to be offered is made available to faculty 
and students. To ensure fulfillment of degree requirements and 
accreditation standards, all General Elective dhoices must be 
approved by the Department Head or the Advisor in the curricu- 
lum in which the student is a degree candidate. 

Subjects taken in the United States Air Force ROTC pro- 
gram in the freshman and sophomore years are in addition to 
all other subjects listed in the various curricula. They may not 
be considered as substitutes for electives. However, subjects 
taken in the junior and senior years in the ROTC program may be 
substituted for General Electives up to a maximum of 6 credits in 
all curricula unless otherwise specified. In most curricula this 
substitution can be made only in the senior year. 


EC 302 

Labor Economics 

(3-0)3 

EC 303 

Microeconomic Theory 

(3-0)3 

EC 304 

Macroeconomic Theory 

(3-0)3 

EC 402 

Government and Business 

(3-0)3 

EC 403 

International Trade Theory 

(3-0)3 

EC 404 

Comparative Economic Systems 

(3-0)3 

EC 407 

Econometrics 

(3-0)3 

EC 408 

History of Economic Thought 

(3-0)3 

EC 410 

Economic Development of 



Less Developed Countries 

(3-0)3 

EC 412 

Managerial Economics 

(3-0)3 

EC 414 

Engineering Economy 

(3-0)3 

LL 209 

Technical and Scientific 



Communication 

(3-0)3 

LL 213 

Introduction to English 



Literature: To 1865 

(3-0)3 

LL 214 

Introduction to American 



Literature: From 1865 

(3-0)3 

LL 215 

Introduction to American 



Literature: To 1798 

(3-0)3 

LL 216 

Introduction to English 



Literature: From 1798 

(3-0)3 

LL 218 

Negro-American Literature 

(3-0)3 

LL 233 

Comparative Literature 

(3-0)3 
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LL 234 

Shakespeare 

(3-0)3 

LL 259-260 

Elementary German 

(3-0) (3-0)6 

LL 261-262 

Elementary Technical German 

(3-0) (3-0)6 

LL 263-264 

Elementary French 

(3-0) (3-0)6 

LL 265-266 

Elementary Russian 

(3-0) (3-0)6 

LL 267-268 

Elementary Spanish 

(3-0) (3-0)6 

LL 269-270 

Elementary Modern Greek 

(3-0) (3-0)6 

LL 311 

Advanced Composition 

(3-0)3 

LL 313 

Introduction to Continental 



Literature 

(3-0)3 

LL 314 

Continental Literature Since 



the Renaissance 

(3-0)3 

LL 315 

Myth and Symbol in Literature 

(3-0)3 

LL 316 

The English Bible as Literature 

(3-0)3 

LL 333 

Problems of Philosophy 

(3-0)3 

LL 341 

Satire 

(3-0)3 

LL 344 

Modern Poetry 

(3-0)3 

LL 345 

Modern Irish Literature 

(3-0)3 

LL 363-364 

Intermediate French 

(3-0) (3-0)6 

LL 365-366 

Intermediate Literary and 



Conversational Russian 

(3-0) (3-0)6 

LL 367-368 

Intermediate German 

(3-0) (3-0)6 

LL 369-370 

Intermediate Spanish 

(3-0) (3-0)6 

LL 435 

English Literature of the 



Eighteenth Century 

(3-0)3 

LL 436 

English Romantic Poets 

(3-0)3 

LL 437 

English Literature of the Victorian 


LL 444 

Period 

(3-0)3 


Popular Culture 

(3-0)3 

LL 467 

Seminar in German Masterpieces 

(3-0)3 

LL 471 

The Modern American Novel 

(3-0)3 

LL 472 

The Modern British Novel 

(3-0)3 

LL 473 

World Drama 

(3-0)3 

LL 474 

Modern Drama 

(3-0)3 

LL 476 

Nineteenth-Century British Novel 

(3-0)3 

LL 482 

The American Short Story 

(3-0)3 

LL 495 

Reading and Research 

(3-0)3 

SS 223 

The United States: 1865-1912 

(3-0)3 

SS 224 

The United States: 1912 to the 



Present 

(3-0)3 

SS 225 

Europe: 1789-1914 

(3-0)3 

SS 226 

Europe: 1914 to the Present 

(3-0)3 

SS 235 

England: Roman Times to 



the Restoration 

(3-0)3 

SS 236 

England: The Restoration 



to the Present 

(3-0)3 

SS 301 

Government of the United States 

(3-0)3 
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SS 302 

Conduct and Control of 



Foreign Policy 

(3-0)3 

SS 303 

Psychology 

(3-0)3 

SS 305 

Sociology 

(3-0)3 

SS 307 

Seminar in Sociology 

(3-0)3 


American Civilization to 1865 

(3-0)3 

SS 403 

Psychological Warfare 

(3-0)3 

SS 451 

History of France 

(3-0)3 

SS 459 

World Politics: The Central 



Problem of War 

(3-0)3 

SS 471 

The United States in World Politics 

(3-0)3 

SS 472 

Defense Policy 

(3-0)3 

SS 477 

Russia: The Empire 

(3-0)3 

SS 478 

Russia: The Soviet Union 

(3-0)3 

SS 479 

The Far East Since 1842 

(3-0)3 

SS 480 

Modern China: 1644 to the Present 

(3-0)3 

SS 481 

The Greeks and Western Civilization 

(3-0)3 

SS 482 

The United States: Urban History 

(3-0)3 

SS 483 

The Development of Western 



Civilization: To 1789 

(3-0)3 

SS 484 

The Development of Western 



Civilization: Since 1789 

(3-0)3 

SS 485 

Modern Governments of Europe 

(3-0)3 

SS 487 

American Political Thought to 1865 

(3-0)3 

SS 488 

American Political Thought 



Since 1865 

(3-0)3 

SS 489 

Political Parties in the United States 

(3-0)3 

SS 492 

Modern Germany 

(3-0)3 

SS 494 

England: The Empire Since 1793 

(3-0)3 

SS 495 

The Technological Future: 



The Material Aspects 

(3-0)3 

SS 496 

The Technological Future: 



The Social and Political Aspects 

(3-0)3 

SS 497 

Seminar: History or 



Political Science 

(3-0)3 

SS 499 

Science and Religion: 



Science As a Social System 

(3-0)3 

SS 500 

Science and Religion: 



Religion As A Social System 

(3-0)3 

SS 501 

Afro-American History 

(3-0)3 
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THE FRESHMAN PROGRAM 


The first week’s program in the fall for entering freshmen 
is called Freshman Week. It is devoted to facilitating adjustment 
of the new student to his physical, social, and academic sur- 
roundings. Under the sponsorship of the Office of the Dean of 
Students, a program of meetings, lectures, and conferences is 
presented in order to acquaint the entering class with the tradi- 
tions, customs, rules and regulations, courses of instruction, 
organizations, recreational activities, and other facilities of 
Lowell Technological Institute. 

All freshmen except those enrolled in Business Administra- 
tion* or Industrial Management,** take the following subjects: 


First Semester 


CH 

001 

Chemical Principles 

(4-0)3 

CH 

003 

Chemical Principles Laboratory 

(0-2)1 

LL 

111 

English 1 

(3-0)3 

MA 

103 

Calculus 1 

(3-0)3 

PH 

101 

Physics 

(4-1)4 



Total hours 

(14-3)14 



Second Semester 


CH 

022 

Chemical Principles 

(4-0)3 

CH 

004 

Chemical Principles Laboratory 

(0-2)1 

LL 

112 

English II 

(3-0)3 

MA 

104 

Calculus II 

(3-0)3 

ME 

104 

Design Graphics 

(1-0)1 

PH 

102 

Physics 

(4-2)4 


Total hours (15-4)15 


In addition to the preceding schedule all nonveteran men 
students who are physically qualified must take physical educa- 
tion two hours per week during the entire freshman year. No ac- 
ademic credit is given for the physical education program. 

*The freshman program in Business Administration is given 
on the page outlining the curriculum. 

* ‘Majors in Industrial Management substitute EC 201, Eco- 
nomics 1 (3-0)3, for CH 001 and CH 003, and EC 202, Economics 
II (3-0)3, for CH 002 and CH 004. 

Students who elect to take the four-year AFROTC program 
must take the first two years in addition to the other required 
subjects. A maximum of six credit hours of the Professional 
Officer Course in the junior and senior years may be substituted 
for other subjects. See the sections of the catalogue describing 
the individual curriculum, and the section on AFROTC for further 
details. 
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BIOLOGICAL SCIENCES 


The curriculum in the Biological Sciences is designed to 
provide a sequence of liberal arts and science courses for a 
sound career foundation. Development of attitudes along with 
abilities is considered highly significant for a successful career. 
The importance of a breadth of knowledge and understanding of 
related scientific disciplines is stressed for greater appreciation 
and comprehension of biological principles and modern quanti- 
tative concepts. 

Upon graduation the biology major will find opportunities 
in teaching, industry, government and the medical services. 
The curriculum objectives chosen permit a sound preparation 
for graduate study in the biological sciences, medicine and 
dentistry. 

A written comprehensive examination is required of all ma- 
jors. Students who have demonstrated high scholastic ability 
may conduct independent studies throughout the senior year. 
Emphasis is placed on completion of an original research proj- 
ect followed by an oral examination of the candidate’s major 
courses and undergraduate thesis. 

SOPHOMORE YEAR 
First Semester 


Bl 

201 

Principles of Biology 

(3-3)4 

CH 

221 

Organic Chemistry 

(3-4)4 

MA 

203 

Calculus III 

(3-0)3 

PH 

201 

Physics 

(4-2)4 



Total hours 

(13-9)15 



Second Semester 


Bl 

202 

Principles of Biology 

(3-3)4 

CH 

222 

Organic Chemistry 

(3-4)4 

MA 

383 

Statistical Methods 

(3-0)3 



Two General Electives* 

(6-0)6 



Total hours 

(15-7)17 

*LL 

334 

(Problems of Philosophy) and 


SS 

304 

(Psychology) are recommended. 




JUNIOR YEAR 




First Semester 


Bl 

301 

Physiology 

(3-3)4 

Bl 

311 

Microbiology 

(3-3)4 

CH 

335 

Principles of Physical Chemistry 

(3-3)4 



Two General Electives 

(6-0)6 



Total hours 

(15-9)18 
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Second Semester 


Bl 

306 

Biochemistry 

(3-3)4 

Bl 

330 

Ecology 

(3-3)4 

CH 

336 

Principles of Physical Chemistry 

(3-3)4 



General Elective 

(3-0)3 



Technical Elective* or General Elective 

2 or 3 



Total credit hours 

17 or 18 

'Bl 

370 

(Genetics), Bl 360 (Electron Microscopy), or MA 361 (Digital 



Computer Programming) recommended. 




SENIOR YEAR 




First Semester 


Bl 

411 

Research in Biology 




or 

4 



Biology Elective 


Bl 

451 

Seminar in Biology 

(1V 2 -0)1 

RS 

441 

Radioisotope Techniques 

(3-3)4 



General Elective 

(3-0)3 



Technical Elective 

4 



Total credit hours 

16 



Second Semester 


Bl 

412 

Research in Biology 




or 

4 



Biology Elective 


Bl 

452 

Seminar in Biology 

(iy 2 -0)1 

Bl 

462 

Radiation Biology 

(3-0)3 



General Elective 

(3-0)3 



Technical Elective 

4 



Total credit hours 

15 


Not more 

than a total of six credits of junior or senior AS 

subjects may be substituted for technical or general electives. 
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BUSINESS ADMINISTRATION 


The major objective of the curriculum in Business Adminis- 
tration is to provide an undergraduate professional education 
for young men and women who have the qualifications and the 
ambition to be administrators and executives. 

The common aspects of the curriculum offer an integration 
of the traditional liberal arts subjects and those professional 
subjects which provide the basic foundations of management 
science. The emphasis is not technical but administrative. A 
common core of business and economic subjects — account- 
ing, economics, finance, business law, marketing, production, 
statistics — is required of all students. An extensive selection 
of courses in languages and literature, the humanities and 
mathematics, broadens each student’s intellectual capacity. 

After a common freshman year each student is required to 
select a major track of study. These are: accounting, econom- 
ics, and management. The management area is further subdi- 
vided into financial management, marketing management, and 
production management. 

Freedom is provided in elective course selection but not to 
the degree that overspecialization is possible at this under- 
graduate level. The goal of the program is broad professional 
competence with a modest degree of specialization in one area. 


FRESHMAN YEAR 


First Semester 


BA 

141 

Accounting 1 

(3-0)3 

BA 

191 

Physical Science 1 

(3-0)3 

EC 

201 

Economics 1 

(3-0)3 

LL 

111 

English 1 

(3-0)3 

MA 

101 

Mathematical Analysis 1 

(3-0)3 



Total hours 

(15-0)15 



Second Semester 


BA 

142 

Accounting II 

(3-0)3 

BA 

192 

Physical Science II 

(3-0)3 

EC 

202 

Economics II 

(3-0)3 

LL 

112 

English II 

(3-0)3 

MA 

102 

Mathematical Analysis II 

(3-0)3 



Total hours 

(15-0)15 


All nonveteran male students who are physically qualified 
must take physical education two hours per week during the 
entire freshman year. No academic credit is given. 
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ELECTIVE COURSE GUIDELINES FOR ALL BA OPTIONS 


Behavioral Science: The student may select any SS courses 
in Psychology and Sociology. 

Humanities: Where a humanities elective is indicated a stu- 
dent may select any course bearing an EC, LL, or SS prefix 
not required in his curriculum. If the student is in the ad- 
vanced Air Force R.O.T.C. program he will substitute AS 
301, 302, 401, and 402, for the humanities electives normal- 
ly taken in the junior and senior years. 

Languages and Literature: In the sophomore year each stu- 
dent must elect two courses given with an LL prefix. If a 
foreign language offering is chosen, the student will have 
to have two years for credit. He may use the humanities el- 
ectives provided for in his junior year for this purpose. 

Management: The student, with the advice and consent of his 
Faculty Advisor, will select an area of concentration (fi- 
nance, marketing, or production), and will take a minimum 
of four courses in that area. Where indicated, he may select 
additional management courses in his concentration area 
or in the other management disciplines. Overspecialization 
is not recommended at the undergraduate level. 


ACCOUNTING OPTION 
SOPHOMORE YEAR 

First Semester 


BA 

241 

Accounting III 


(3-0)3 

BA 

321 

Marketing Principles 


(3-0)3 

EC 

211 

Economic Statistics 1 


(3-0)3 

MA 

201 

Mathematical Analysis III 


(3-0)3 



LL Elective 


3 




Total credit hours 

15 




Second Semester 


BA 

242 

Accounting IV 

(3-0)3 

EC 

212 

Economic Statistics II 

(3-0)3 

MA 

202 

Mathematical Analysis IV 

(3-0)3 



Behavioral Science Elective 

(3-0)3 



LL Elective 

3 


Total credit hours 15 


98 


JUNIOR YEAR 
First Semester 


BA 

332 

Money and Banking 

(3-0)3 

BA 

341 

Accounting V 

(3-0)3 

BA 

362 

Business Law 

(3-0)3 

BA 

371 

Production Principles 

(3-0)3 

BA 

481 

Insurance 

(3-0)3 



Humanities Elective 

3 



Total credit hours 

18 



Second Semester 


BA 

331 

Business Finance 

(3-0)3 

BA 

342 

Accounting VI 

(3-0)3 

BA 

344 

Cost Accounting 

(3-0)3 

BA 

363 

Advanced Business Law 

(3-0)3 



Humanities Elective 

3 



Management Elective 

3 



Total credit hours 

18 



SENIOR YEAR 




First Semester 


BA 

403 

Electronic Data Processing 

(3-0)3 

BA 

441 

Auditing 

(3-0)3 

BA 

444 

Advanced Cost Accounting 

(3-0)3 

BA 

451 

Personnel Management 

(3-0)3 



Management Elective 

3 



Humanities Elective 

3 



Total credit hours 

18 



Second Semester 


BA 

445 

Tax Accounting 

(3-0)3 

EC 

402 

Government and Business 

(3-0)3 

EC 

412 

Managerial Economics 

(3-0)3 



Humanities Elective 

3 



Management Elective 

6 



Total credit hours 

18 



ECONOMICS OPTION 
SOPHOMORE YEAR 




First Semester 


BA 

321 

Marketing Principles 

(3-0)3 

EC 

211 

Economic Statistics 1 

(3-0)3 

EC 

303 

Microeconomic Theory 

(3-0)3 

MA 

201 

Mathematical Analysis III 

(3-0)3 

SS 

305 

Sociology 

(3-0)3 


Total hours (15-0)15 


99 


Second Semester 


EC 

212 

Economics Statistics II 

(3-0)3 

EC 

304 

Macroeconomic Theory 

(3-0)3 

MA 

202 

Mathematical Analysis IV 

(3-0)3 

SS 

301 

Government of the United States 

(3-0)3 

SS 

303 

Psychology 

(3-0)3 



Total hours 

(15-0)15 



JUNIOR YEAR 




First Semester 


BA 

332 

Money and Banking 

(3-0)3 

BA 

362 

Business Law 

(3-0)3 

BA 

371 

Production Principles 

(3-0)3 

EC 

301 

Economic Development 

(3-0)3 

EC 

407 

Econometrics 

(3-0)3 



LL Elective 

3 



Total credit hours 

18 



Second Semester 


BA 

331 

Business Finance 

(3-0)3 

BA 

346 

Managerial Accounting 

(3-0)3 

EC 

302 

Labor Economics 

(3-0)3 

EC 

404 

Comparative Economic Systems 

(3-0)3 



LL Elective 

(3-0)3 



Humanities Elective 

3 



Total credit hours 

18 



SENIOR YEAR 




First Semester 


BA 

403 

Electronic Data Processing 

(3-0)3 

BA 

451 

Personnel Management 

(3-0)3 

BA 

481 

Insurance 

(3-0)3 

EC 

402 

Government and Business 

(3-0)3 



Economics Elective 

3 



Humanities Elective 

3 



Total credit hours 

18 



Second Semester 


BA 

492 

Physical Distribution Management 

(3-0)3 

EC 

408 

History of Economic Thought 

(3-0)3 

EC 

412 

Managerial Economics 

(3-0)3 



Economics Electives 

6 



Humanities Elective 

3 



Total credit hours 

18 


Economics Electives: EC 403, 409, 410, 411, 500. 
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MANAGEMENT OPTION 
SOPHOMORE YEAR 

First Semester 


BA 

321 

Marketing Principles 

(3-0)3 

EC 

211 

Economic Statistics 1 

(3-0)3 

MA 

201 

Mathematical Analysis III 

(3-0)3 



Behavioral Science Elective 

3 



LL Elective 

3 



Total credit hours 

15 



Second Semester 


EC 

212 

Economic Statistics II 

(3-0)3 

EC 

301 

Economic Development 

(3-0)3 

MA 

202 

Mathematical Analysis IV 

(3-0)3 



Behavioral Science Elective 

3 



LL Elective 

3 



Total credit hours 

15 



JUNIOR YEAR 




First Semester 


BA 

332 

Money and Banking 

(3-0)3 

BA 

362 

Business Law 

(3-0)3 

BA 

371 

Production Principles 

(3-0)3 

EC 

303 

Microeconomic Theory 

(3-0)3 



Management Elective 

3 



Humanities Elective 

3 



Total credit hours 

18 



Second Semester 


BA 

331 

Business Finance 

(3-0)3 

BA 

346 

Managerial Accounting* 

(3-0)3 

BA 

372 

Production Management 

(3-0)3 



Humanities Elective 

3 



Management Electives 

6 


Total credit hours 18 


‘Production majors must take BA 344, Cost Accounting 


SENIOR YEAR 
First Semester 


BA 

403 

Electronic Data Processing 

(3-0)3 

BA 

451 

Personnel Management 

(3-0)3 

EC 

402 

Government and Business 

(3-0)3 



Management Electives* 

6 



Humanities Elective 

3 


Total credit hours 18 


‘Production majors must take BA 444 — Advanced Cost Accounting 
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Second Semester 


BA 

452 

Industrial Relations 

(3-0)3 

BA 

492 

Physical Distribution Management 

(3-0)3 

EC 

412 

Managerial Economics 

(3-0)3 


Management Electives 
Humanities Elective 


Total credit hours 18 
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CHEMICAL ENGINEERING 


Chemical Engineering is the only engineering discipline 
based on the science of chemistry, although it is broadly rooted 
in the other scientific disciplines as well. It combines elements 
of most of the other engineering disciplines and applies chem- 
istry and engineering to industrial problems through the con- 
cepts of unit operations and unit processes. 

The chemical process industries have provided a strong 
and continued growth with an ever-increasing demand for chem- 
ical engineering graduates. Current shortages of chemical engi- 
neerings are expected to persist for many years to come, leading 
to substantial increases both in opportunities and in financial 
rewards. The stability and dynamic growth of the chemical and 
allied industries opens up unparalleled challenges and growth 
prospects to the chemical engineer. The broad chemical and 
engineering training provided in this curriculum offers the 
graduate opportunities to enter Research and Development, 
Production, Sales, Marketing and General Management. It also 
gives him the tools to develop a career both stimulating and 
satisfying. 

The student obtains a strong scientific background in the 
first two years, followed by two years of training in the discipline 
and related subjects. The curriculum provides maximum flexibil- 
ity and allows for individual and original research if the student 
wishes. By taking several extra courses, it is possible to obtain 
a degree in Paper Engineering as well as Chemical Engineering. 
Considerable emphasis is placed on oral and written expression 
so necessary in the business world. Plant trips provide the 
essential link between theory and practice. Summer experience 
in the chemical industry is fostered. The student can enter either 
industry or graduate school upon graduation. 

SOPHOMORE YEAR 


First Semester 


CH 

223 

Introductory Organic Chemistry 1 

(3-3)4 

CN 

203 

Introduction to Chemical Engineering 

(2-0)2 

MA 

203 

Calculus III 

(3-0)3 

MA 

360 

Digital Computer Programming 

(2-0)2 

ME 

215 

Analytic Mechanics 1 

(3-0)3 


General Elective* (3-0)3 


Total hours (16-3)17 

*Recommended General Elective: EC 201 
Economics I (3-0)3 
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Second Semester 


CH 

224 

Introductory Organic Chemistry II 

(3-3)4 

CN 

204 

Chemical Engineering Calculations 

(3-0)3 

CN 

206 

Fluid Mechanics 

(2-0)2 

CN 

208 

Chemical Engineering Laboratory 1 

(0-3)1 

MA 

204 

Calculus IV 

(3-0)3 

ME 

216 

Analytic Mechanics II 

(3-0)3 



Total hours 

(14-6)16 



JUNIOR YEAR 




First Semester 


CH 

335 

Principles of Physical Chemistry 

(3-3)4 

CN 

303 

Transfer Operations 1 

(3-0)3 

CN 

311 

Chemical Engineering Thermodynamics 

(3-0)3 

CN 

315 

Chemical Engineering Laboratory II 

(0-3)1 



General Elective 

(3-0)3 



Technical Elective 

(3-0)3 



Total hours 

(15-6)17 



Second Semester 


CH 

336 

Principles of Physical Chemistry 

(3-3)4 

CN 

304 

Transfer Operations II 

(3-0)3 

CN 

316 

Chemical Engineering Laboratory III 

(0-3)1 

EE 

348 

Basic Electrical Engineering Concepts 

(3-0)3 



General Elective 

(3-0)3 



Technical Elective 

(3-0)3 



Total hours 

(15-6)17 



SENIOR YEAR 




First Semester 


CN 

403 

Reactor Design and Kinetics 

(3-0)3 

CN 

405 

Transport Phenomena 

(3-0)3 

CN 

416 

Profession Orientation 

(1-0)1 



General Elective* 

(3-0)3 



General Elective 

(3-0)3 



Technical Elective 

(3-0)3 



Total hours 

(16-0)16 

*ROTC students may substitute AS 401 




Second Semester 


CN 

408 

Material Science 

(3-0)3 

CN 

410 

Process Analysis and Plant Design 

(3-0)3 

CN 

414 

Process Dynamics and Control 

(3-0)3 



General Elective* 

(3-0)3 



General or Technical Elective 

(3-0)3 



Total hours 

(15-0)15 


*ROTC students may substitute AS 402 
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A total of 21 credit hours of General Electives and 9 credit hours of Technical 
Electives or 18 credits of General Electives and 12 hours of Technical Electives 
are required. 

At least 3 hours of Technical Electives must be chosen from the following list: 


CN 

312 

Chemical Engineering Thermodynamics II 

(3-0)3 

CN 

407 

Engineering Analysis of Chemical Processes 

(3-0)3 

CN 

506 

Colloid Chemistry for Chemical Engineers 

(3-0)3 
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CHEMISTRY 


The curriculum in Chemistry is designed to provide both a 
thorough knowledge of the basic principles and techniques of 
chemistry and advanced instruction in its most important 
branches. It includes essential subjects in physics and mathe- 
matics, and through an elective system it permits the student to 
broaden his education by a choice of related science and engi- 
neering subjects. The curriculum includes a minimum of eigh- 
teen credits in the humanities and social sciences in order that 
a suitable cultural background may be acquired to meet the ex- 
acting requirements for growth and advancement in the present- 
day professional life of the chemist. 

A graduate of the Chemistry curriculum may select any of 
several avenues in developing his professional life. Those wish- 
ing to engage in teaching and research at the college or uni- 
versity level or research in industry are advised to continue study 
for an advanced degree. Those wishing to enter directly into 
industry after graduation, however, may consider such fields as 
research and development, technical service, production, and 
sales. 

The curriculum has been approved by the Committee on 
Professional Training of the American Chemical Society, and 
required subjects and credits are designed to meet the latest 
recommended standards. Students satisfactorily completing 
such an approved program are registered with the ACS and are 
eligible for full membership in the society after two years. 


SOPHOMORE YEAR 


First Semester 


CH 

207 

Inorganic Chemistry 

(3-3)4 

CH 

221 

Organic Chemistry 

(3-4)4 

MA 

203 

Calculus III 

(3-0)3 

MA 

361 

Digital Computer Programming 

(2-0)2 

PH 

201 

Physics 

(4-2)4 



Total hours 

(15-9)17 


CH 

210 

Second Semester 

Analytical Chemistry 1 

(3-4)4 

CH 

222 

Organic Chemistry 

(3-4)4 

CH 

232 

Physical Chemistry 

(3-3)4 

MA 

204 

Calculus IV 

(3-0)3 



Total hours 

(12-11)15 
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JUNIOR YEAR 
First Semester 


CH 

311 

Analytical Chemistry II 

(2-4)3 

CH 

333 

Physical Chemistry 

(3-3)4 

LL 

261 

Elementary Technical German 

(3-0)3 



Two General Electives 

(6-0)6 



Total hours 

(14-7)16 



Second Semester 


CH 

442 

Advanced Inorganic Chemistry 1 

(3-0)3 

LL 

262 

Elementary Technical German 

(3-0)3 



Chemistry Elective 

3 or 4 



Two General Electives 

(6-0)6 



Total credit hours 

15 or 1 6 



SENIOR YEAR 




First Semester 




Chemistry Elective 

3 or 4 



Two Technical Electives 

6 



Two General Electives 

(6-0)6 



Total credit hours 

15or 16 



Second Semester 




Chemistry Elective 

3 or 4 



Two Technical Electives 

6 



Two General Electives 

(6-0)6 



Total credit hours 

15or 16 


The Technical Electives in the Junior and Senior years must 
include chemistry subjects which will provide a minimum of 60 
contact hours of laboratory instruction. Recommended labora- 
tory electives include CH 321, CH 342, CH 403 and 404, CH 407 
and 408 and CH 481 and 482. If Undergraduate Thesis is elected, 
both semesters must be taken, and one additional laboratory 
subject must also be taken to provide an approved program. 

The General Electives in the Junior and Senior years must 
include a minimum of 18 credits in Humanities and Social 
Studies not including elementary foreign language, composition, 
or communication subjects. 

A student electing Air Force ROTC in the Junior and Senior 
years may substitute a maximum of six credits of required Gen- 
eral or Technical Electives by AS subjects. It is recommended 
that this substitution be made in the Senior year. 
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CIVIL ENGINEERING 


Civil Engineering is that branch of engineering charged 
with the planning, design, construction and operation of works 
vital to man’s activities in his relation to the environment. The 
concerns of the Civil Engineer include the gathering and proc- 
essing of environmental information; avenues of transportation; 
facilities and structures to accommodate domestic, business, 
industrial, scientific, and recreational pursuits; the control and 
management of the forces of nature as such affect the environ- 
ment; the treatment and disposal of solid, liquid and aerial 
wastes; and the adaptation of materials, natural or man-made, 
to the works under his control. 

Because of the broad range of the civil engineer’s actvities, 
this curriculum is first based on a breadth of scientific and engi- 
neering principles. Such fundamentals are then expanded into 
specialized subjects to provide a comprehensive and basic 
training in the responsibilities of the Civil Engineer. 

Graduates of Civil Engineering are prepared to apply their 
training to highways, railroads, airports, pipelines and water- 
ways; bridges, dams, canals and levees; filtration plants and 
distribution systems for municipal and industrial water supplies 
along with sewage and waste treatment plants to protect health. 
Also in their province are Civil Engineering aspects of high-rise 
buildings, power plants, industrial, military and space facilities. 
After advanced training, the areas of research and teaching are 
open to them. 


SOPHOMORE YEAR 


First Semester 


CE 

201 

Surveying 1 


(3-4)4 

EC 

201 

Economics 1 


(3-0)3 

MA 

203 

Calculus III 


(3-0)3 

ME 

211 

Mechanics 1 


(3-0)3 

PH 

201 

Physics 

Total hours 

(4-2)4 

(16-6)17 


CE 

202 

Second Semester 

Surveying II 

(3-4)4 

EC 

202 

Economics II 

(3-0)3 

MA 

204 

Calculus IV 

(3-0)3 

ME 

220 

Mechanics of Materials 1 

(3-0)3 

PH 

202 

Physics 

(4-2)4 



Total hours 

(16-6)17 
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JUNIOR YEAR 
First Semester 


CE 

341 

Transportation 

(3-3)4 

EE 

211 

Fundamentals of Electricity 

(3-0)3 

MA 

361 

Digital Computer Programming 

(2-0)2 

ME 

309 

Dynamics 1 

(3-0)3 

ME 

347 

Elements of Thermodynamics and Heat Transfer 

(3-0)3 



General Elective 

(3-0)3 



Total hours 

(17-3)18 



Second Semester 


CE 

312 

Structures 1 

(3-0)3 

CE 

322 

Hydraulics 

(4-0)4 

EE 

212 

Introductory Electronics 

(3-0)3 

EE 

214 

Electrical Machinery Laboratory 

(0-3)1 

MA 

362 

Numerical Analysis 

(3-0)3 

ME 

304 

Materials Laboratory 

(0-3)1 



General Elective 

(3-0)3 



Total hours 

(16-6)18 



SENIOR YEAR 




First Semester 


CE 

411 

Structures II 

(3-3)4 

CE 

413 

Concrete 

(3-3)4 

CE 

421 

Hydrology 

(3-3)4 

CE 

431 

Soil Mechanics 1 

(3-0)3 



General or Technical Elective* 

(3-0)3 


Total hours (15-9)18 

*ROTC students may substitute AS 401 


Second Semester 


CE 

412 

Structures III 

(3-3)4 

CE 

432 

Soil Mechanics II 

(3-3)4 

EC 

414 

Engineering Economy 

(3-0)3 

LL 

210 

Technical and Scientific Communication 
General or Technical Elective* 

(3-0)3 

(3-0)3 


Total hours (15-6)17 

*ROTC students may substitute AS 402 


109 


CIVIL ENGINEERING TECHNOLOGY 


The following curriculum leading to the degree of Bachelor 
of Science in Engineering Technology in the field of Civil Engi- 
neering Technology is available only to employees of the Com- 
monwealth of Massachusetts and its political subdivisions as an 
In-Service Training Program. For regulations concerning this 
program and for subjects required prior to the following curricu- 
lum, consult the Catalogue of the Division of Evening Studies of 
the Lowell Technological Institute. 

This curriculum is accredited by the Engineers’ Council 
for Professional Development. 


JUNIOR YEAR 
Second Semester 


CE 

961 

Advanced Surveying 

(2-1)2 

CE 

971 

Structures 

(2-1)2 

DP 

930 

Scientific Computer Programming — FORTRAN 

(2-1)2 

LL 

962 

American Literature 

(3-0)3 

PH 

942 

Physics 

(3-2)4 



General Elective 

(3-0)3 



Total hours 

(15-5)16 



SENIOR YEAR 




First Semester 


CE 

982 

Hydrology 

(3-3)4 

CE 

991 

Concrete Analysis and Design 

(3-3)4. 

CE 

995 

Engineering Laboratory 

(0-3)1 

EE 

975 

Basic Electricity 

(3-3)4 



General Elective 

(3-0)3 



Total hours 

(12-12)16 



Second Semester 


CE 

981 

Structural Analysis and Design 

(3-3)4 

CE 

992 

Soil Mechanics 

(3-3)4 

CE 

994 

Engineering Problems 

(2-1)2 

EC 

414 

Engineering Economy 

(3-0)3 

EE 

978 

Basic Electronics 

(3-0)3 



Total hours 

(14-7)16 
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ELECTRICAL ENGINEERING 


The objective of the curriculum in Electrical Engineering is 
to provide the student with a sound foundation for a professional 
career in electrical engineering. 

Students are given a thorough grounding in electrical sci- 
ence and engineering together with an intensive training in 
mathematics. The techniques of experimental science and tech- 
nology are emphasized by investigative work in the laboratory 
and lecture-demonstrations in the classroom. 

A significant portion of the curriculum is devoted to studies 
in the humanities and social sciences, with considerable choice 
of subjects allowed. These subjects form an important part of 
the program, since they broaden the student’s outlook. They 
also serve to focus attention on the importance of non-technical 
knowledge in determining the student’s ultimate level of respon- 
sibility in professional life. 

This curriculum is accredited by the Engineers’ Council for 
Professional Development. 

Many of the courses required in the Electrical Engineering 
curriculum are heavily dependent upon rather sophisticated 
mathematical techniques. It is therefore recommended that a 
freshman seeking admission into the sophomore year of Elec- 
trical Engineering should have received grades of not less than 


c- 

in all freshman mathematics and physics. 




SOPHOMORE YEAR 




First Semester 


EC 

201 

Economics 1 

(3-0)3 

EE 

201 

Introductory Circuit Theory 1 

(4-0)4 

EE 

207 

Basic Electrical Engineering Laboratory 1 

(1 -3)2 

MA 

203 

Calculus III 

(3-0)3 

PH 

201 

Physics 

(4-2)4 



Total hours 

(15-5)16 


EC 

202 

Second Semester 

Economics II 

(3-0)3 

EE 

202 

Introductory Circuit Theory II 

(4-0)4 

EE 

208 

Basic Electrical Engineering Laboratory II 

(1-3)2 

MA 

204 

Calculus IV 

(3-0)3 

ME 

212 

Mechanics and Properties of Matter 

(4-0)4 



Total hours 

(15-3)16 
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JUNIOR YEAR 
First Semester 


EE 

311 

Electronics Laboratory 1 

(1-3)2 

EE 

315 

Signal and System Analysis 

(4-0)4 



or 


EE 

318 

Digital Computation in Electrical Engineering 

(3-3)4 

EE 

319 

Electronics 1 

(4-0)4 

MA 

313 

Engineering Mathematics 

(4-0)4 



General Elective 

(3-0)3 



Total credit hours 

17 



Second Semester 


EE 

306 

Electromagnetic Theory 

(4-0)4 

EE 

312 

Electronics Laboratory II 

(1-3)2 

EE 

318 

Digital Computation in Electrical Engineering 

(3-3)4 



or 


EE 

315 

Signal and System Analysis 

(4-0)4 

EE 

320 

Electronics II 

(4-0)4 



General Elective 

(3-0)3 



Total credit hours 

17 



SENIOR YEAR 




First Semester 


EE 

413 

Linear Feedback Systems 

(3-0)3 

ME 

347 

Elements of Thermodynamics and Heat Transfer 

(3-0)3 



General Elective 

(3-0)3 



EE Technical Elective 

3 



General or Technical Elective* 

3 



Total credit hours 

15 

*ROTC students may substitute AS 401 




Second Semester 


EE 

454 

Electromechanics 

(3-0)3 



General Elective 

(3-0)3 



Technical Elective 

3 



General or Technical Elective 

3 



General or Technical Elective* 

3 



Total credit hours 

15 

*ROTC students may substitute AS 402 
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INDUSTRIAL MANAGEMENT 


Recent technological developments in industry have ne- 
cessitated the acquisition of special skills on the part of busi- 
ness management. Accordingly, the Industrial Management 
curriculum is designed to provide a student with a sound foun- 
dation in the pure sciences and mathematics, in the humanities, 
and in the social sciences. In addition, the core subjects of 
management — accounting, finance, marketing and production 
— are required. All students also take a selection of engineer- 
ing and management courses to prepare them to handle the 
tasks they will have in industry after graduation. Some speciali- 
zation is provided in the junior and senior years under guid- 
ance of a Faculty Advisor. 


SOPHOMORE YEAR 


First Semester 


BA 

143 

Accounting Management 1 

(3-0)3 

CH 

001 

Chemical Principles 

(4-0)3 

CH 

003 

Chemical Principles Laboratory 

(0-2)1 

MA 

203 

Calculus III 

(3-0)3 

ME 

271 

Machine Tool Laboratory 

(1-3)2 

PH 

201 

Physics 

(4-2)4 



Total hours 

(15-7)16 



Second Semester 


BA 

144 

Accounting Management II 

(3-0)3 

CH 

002 

Chemical Principles 

(4-0)3 

CH 

004 

Chemical Principles Laboratory 

(0-2)1 

EC 

211 

Economic Statistics 1 

(3-0)3 

LL 

210 

Technical & Scientific Communication 

(3-0)3 

MA 

204 

Calculus IV 

(3-0)3 



Total hours 

(16-2)16 



JUNIOR YEAR 




First Semester 


BA 

321 

Marketing Principles 

(3-0)3 

BA 

331 

Business Finance 

(3-0)3 

BA 

371 

Production Principles 

(3-0)3 

EC 

212 

Economic Statistics II 

(3-0)3 

ME 

315 

Applied Mechanics 

(3-0)3 

ME 

377 

Elements of Materials Science 

(2-0)2 



Total hours 

(17-0)17 
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Second Semester 


BA 

403 

Electronic Data Processing 

(3-0)3 

IM 

372 

Production Problems 

(3-0)3 

IM 

483 

Statistical Quality Control 

(3-0)3 

ME 

372 

Strength of Materials 

(3-0)3 



Humanities Elective 

3 



Total credit hours 

15 



SENIOR YEAR 




First Semester 


BA 

404 

Computer Applications to Management 

(3-0)3 

BA 

451 

Personnel Management 

(3-0)3 

MA 

381 

Operations Research 

(3-0)3 

EE 

351 

Industrial Electronics 

(3-0)3 



Humanities Elective 

3 



Management Elective* 

3 



Total credit hours 

18 

*ROTC students may substitute AS 401 




Second Semester 


EC 

412 

Managerial Economics 

(3-0)3 

ME 

344 

Heat and Power 

(3-0)3 



Operations Research 

3 



Management Elective* 

3 



Humanities Elective 

3 



Total credit hours 

15 

*ROTC students may substitute AS 402. 
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MATHEMATICS 


The objectives of the Mathematics program are twofold: 
(1) to provide the student with the opportunity to become ac- 
quainted with the major areas of modern mathematics — alge- 
bra, analysis, geometry and applied mathematics, including 
computing science and numerical analysis, and (2) to enable 
him to achieve a certain mastery in depth of one or more of 
these areas. 

The approaches to these objectives are also twofold, viz., 
by way of course work and supervised project activity. In order 
to achieve breadth, each of the major areas mentioned above is 
represented by at least one required three-hour subject. A 
deeper study of one or more areas is provided by the student’s 
elective program, subject to the approval of his departmental 
advisor. 

The purpose of the project work is to enable the student to 
“read, write, and speak” mathematics via the reading of simple 
journal articles, the preparation of short papers, and oral pres- 
entations. This aspect of the program is regarded as at least 
as important as the formal course work. Participation in a work- 
ing seminar is required of all mathematics majors during the 
senior year. 

As designed, the curriculum exceeds the minimum recom- 
mendations of the Committee on Undergraduate Programs in 
Mathematics of the Mathematical Association of America for 
college mathematics programs. It provides a strong basis both 
for subsequent graduate study and for employment in the sev- 
eral fields of teaching and industry. 

SOPHOMORE YEAR 
First Semester 


MA 

203 

Calculus III 

(3-0)3 

MA 

221 

Linear Algebra 

(3-0)3 

PH 

201 

Physics 

(4-2)4 



Approved Modern Foreign Language 

(3-0)3 



General Elective 

(3-0)3 



Total hours 

(16-2)16 



Second Semester 


MA 

204 

Calculus IV 

(3-0)3 

MA 

222 

Linear Algebra 

(3-0)3 

MA 

361 

Digital Computer Programming 

(2-0)2 



Approved Modern Foreign Language 

(3-0)3 



General Elective 

(3-0)3 



General Elective 

(3-0)3 



Total hours 

(17-0)17 
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JUNIOR YEAR 
First Semester 


MA 

305 

Introduction to Real Analysis 

(3-0)3 

MA 

321 

Modern Algebra 

(3-0)3 



Mathematics Elective** 

(3-0)3 



General or Technical Elective 

(3-0)3 



General Elective 

(3-0)3 



Total hours 

(15-0)15 



Second Semester 


MA 

306 

Introduction to Real Analysis 

(3-0)3 

MA 

334 

Projective Geometry 

(3-0)3 



Mathematics Elective** 

(3-0)3 



General or Technical Elective 

(3-0)3 



General Elective 

(3-0)3 



Total hours 

(15-0)15 

* *To be selected from an approved department list. 




SENIOR YEAR 




First Semester 


MA 

411 

Complex Variables 1 

(3-0)3 

MA 

431 

Topology 1 

(3-0)3 

MA 

497 

Foundations of Mathematics 

(3-0)3 



General or Technical Elective 

(3-0)3 



General Elective* 

(3-0)3 



Total hours 

(15-0)15 

*ROTC students may substitute AS 401. 




Second Semester 


MA 

498 

Mathematics Seminar 

(3-0)3 



Mathematics Elective** 

(3-0)3 



General or Technical Elective 

(3-0)3 



General Elective* 

(3-0)3 



Total hours 

(15-0)15 

*ROTC students may substitute AS 402. 

**To be selected from an approved departmental list. 
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MECHANICAL ENGINEERING 


Mechanical Engineering is a diversified professional activ- 
ity. The mechanical engineer is called upon to develop new 
methods of energy production and conversion, transportation, 
manufacture, and fabrication. 

Because of the diversification of mechanical engineering, 
it is not possible for a student to master the entire field during a 
four year program. The objective of this curriculum is to pro- 
vide a broad fundamental base from which the graduate can go 
on to develop his skills by either entering general engineering 
practice or pursuing an advanced engineering degree. 

The curriculum is designed to achieve this objective by 
means of a three phase program. 

The first phase consists of acquiring a background in hu- 
manistic-social studies, and the basic sciences. The purpose of 
the first phase is to broaden the student’s outlook and provide a 
firm understanding of fundamentals, develop analytical tech- 
niques, and to prepare for specific technical subjects. 

The second phase consists of acquiring a knowledge in a 
coherent area of engineering science. The purpose of this 
phase is to form the link between the basic sciences and engi- 
neering, and to introduce the methodology of engineering anal- 
ysis, design and synthesis. Three areas of engineering science 
have been selected for this phase; namely, applied mechanics 
(statics, dynamics and mechanics of materials), thermaltran- 
sport (thermodynamics, fluid mechanics and heat transfer), and 
automatic controls (electricity, electronics, and control 
systems). 

In the final phase of the curriculum, advanced problems 
and topics are considered in engineering design. The purpose 
of the design activity is to develop skill in the use of science 
and creativity to solve engineering problems and thus requires 
the utilization of the first two phases. 

A variety of laboratory work is included in the curriculum 
in order to demonstrate the use of the experimental method in 
the solution of engineering problems. 

To permit a degree of specialization, technical electives 
are provided in the senior year. A staff advisor system is used 
in order to aid the student in selecting technical electives so 
that the subjects will be consistent with the future career plans 
of the student. 

This curriculum is accredited by the Engineers’ Council for 
Professional Development. 
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SOPHOMORE YEAR 


First Semester 


EE 

211 

Fundamentals of Electricity 

(3-0)3 

MA 

203 

Calculus III 

(3-0)3 

ME 

205 

Introduction to Mechanical Design 

(2-3)3 

ME 

211 

Mechanics 1 

(3-0)3 

PH 

201 

Physics 

(4-2)4 



Total hours 

(15-5)16 



Second Semester 


EE 

212 

Introductory Electronics 

(3-0)3 

MA 

204 

Calculus IV 

(3-0)3 

MA 

361 

Digital Computer Programming 

(2-0)2 

ME 

206 

Mechanical Engineering Laboratory 1 

(0-3)1 

ME 

220 

Mechanics of Materials 1 

(3-0)3 

ME 

242 

Thermodynamics 

(3-0)3 



General Elective 

(3-0)3 



Total hours 

(17-3)18 



JUNIOR YEAR 




First Semester 


EC 

201 

Economics 1 

(3-0)3 

MA 

301 

Advanced Calculus for Applications 

(3-0)3 

ME 

307 

Mechanical Engineering Laboratory II 

(0-3)1 

ME 

309 

Dynamics 1 

(3-0)3 

ME 

382 

Fluid Mechanics 1 

(3-0)3 

ME 

395 

Materials Science 

(3-0)3 



Total hours 

(15-3)16 



Second Semester 


EC 

202 

Economics II 

(3-0)3 

MA 

302 

Advanced Calculus for Applications 

(3-0)3 

ME 

308 

Mechanical Engineering Laboratory III 

(0-3)1 

ME 

320 

Machine Design 1 

(2-3)3 

ME 

343 

Heat Transfer 

(3-0)3 

ME 

354 

Dynamic Systems 

(3-0)3 



Total hours 

(14-6)16 



SENIOR YEAR 




First Semester 


ME 

407 

Mechanical Engineering Laboratory IV 

(0-3)1 

ME 

413 

Gas Dynamics 

(3-0)3 

ME 

417 

Dynamics II 

(3-0)3 

ME 

453 

Senior Project 1 

(0-3)1 

ME 

497 

Automatic Control Systems 

(3-0)3 



General Elective* 

(3-0)3 



Technical Elective 

3 



Total credit hours 

17 


*ROTC students may substitute AS 401. 
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APPROVED TECHNICAL ELECTIVES 


EE 

353 

Electrical Controls and Power Circuits 

(3-0)3 

ME 

419 

Nondestructive Evaluation Techniques 

(3-0)3 

ME 

473 

Mechanics of Materials II 

(3-0)3 

ME 

488 

Environmental Conditioning 

(3-0)3 

ME 

500 

Series subjects open to undergraduate by petition 




Second Semester 


ME 

454 

Senior Project II 

(0-6)2 



Technical Elective 

3 



Technical Elective 

3 



General Elective 

3 



General or Technical Elective 

3 



General or Technical Elective* 

3 



Total credit hours 

17 

*ROTC students may substitute AS 402. 




APPROVED TECHNICAL ELECTIVES 


ME 

428 

Kinematic Mechanism Synthesis 

(3-0)3 

ME 

452 

Applications of Numerical Analysis 

(3-0)3 

ME 

468 

Fluid Machinery 

(3-0)3 

ME 

472 

Experimental Stress Analysis 

(2-3)3 

ME 

475 

Physical Metallurgy 

(3-0)3 

ME 

500 

Series subjects open to undergraduates by petition 
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FIRST NUMBER INDICATES FLOOR \ 

HENCE, ROOM K-311 IS LOCATED IN KITSON HALL, 3rd FLOOR ^ 
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METEOROLOGY 




Meteorology is the study of the physical and chemical pro- 
cesses that occur in the atmosphere and between the atmo- 
sphere and the earth’s surface. The advent of space exploration 
has broadened the scope of meteorology to include atmo- 
sphere and the earth’s surface. The advent of space exploration 
has broadened the scope of meteorology to include atmo- 
spheres of the other planets. 

The work of meteorologists is concentrated on the effort to 
understand the physical causes of weather and climate and to 
apply the knowledge gained to the solution of practical prob- 
lems ranging from the forecasting of tomorrow’s weather for 
the general public to the analysis of the influence of weather 
and climate on particular operations in agriculture, engineer- 
ing, industry and commerce, national defense and public 
health. Meteorologists are employed in these capacities by the 
agencies of the Environmental Science Services Administra- 
tion, especially the Weather Bureau, by agencies of the De- 
t fense Department and by commercial aviation companies and 
private consulting firms. Meteorological research conducted by 
agencies of the U.S. Government, universities and private re- 
search companies is becoming increasingly important as a field 
of employment. Although graduate training is essential for ad- 
vancement in this field, the U.S. Government and most private 
employers provide opportunities for individuals to acquire this 
training. The bachelor of science curriculum prepares the stu- 
dent for a career as a meteorologist in government or private 
industry and provides a sound foundation for graduate study. 

SOPHOMORE YEAR 
First Semester 


MA 

203 

Calculus III 

(3-0)3 

MY 

205 

Elementary Meteorology 

(3-0)3 

PH 

201 

Physics 

(4-2)4 



General Elective 

(3-0)3 



Technical Elective 

3 



Total credit hours 

16 



Second Semester 


MA 

204 

Calculus IV 

(3-0)3 

MY 

206 

Elementary Meteorology 

(3-0)3 

PH 

202 

Physics 

(4-2)4 



General Elective 

(3-0)3 



Technical Elective 

3 



Total credit hours 

16 
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JUNIOR YEAR 
First Semester 


MA 

301 

Advanced Calculus for Applications 

(3-0)3 

MY 

301 

Atmospheric Dynamics 

(3-0)3 

MY 

308 

Synoptic Meteorology 

(2-3)3 



General Elective 

(3-0)3 



Technical Elective 

3 



Total credit hours 

15 



Second Semester 


MA 

302 

Advanced Calculus for Applications 

(3-0)3 

MY 

302 

Atmospheric Dynamics 

(3-0)3 

MY 

307 

Tropical Meteorology 

(3-0)3 



General Elective* 

(3-0)3 



Technical Elective 

3 



Total credit hours 

15 



SENIOR YEAR 




First Semester 


MY 

403 

Physical Meteorology 

(3-0)3 

MY 

415 

Advanced Atmospheric Dynamics 

(3-0)3 

MY 

421 

Analysis and Forecasting 

0-6)3 



General Elective* 

(3-0)3 



Technical Elective 

3 



Total credit hours 

15 

*ROTC students may substitute AS 401. 




Second Semester 


MY 

413 

Oceanography 

(3-0)3 

MY 

416 

Advanced Atmospheric Dynamics 

(3-0)3 

MY 

422 

Analysis and Forecasting 

(1-6)3 



General Elective* 

(3-0)3 



Technical Elective 

3 



Total credit hours 

15 


*ROTC students may substitute AS 402. 


123 



NUCLEAR ENGINEERING 


The Nuclear Engineering course was the first to be offered 
in a publicly supported institution in New England. The curricu- 
lum provides a broad engineering education which is supple- 
mented with special training in the nuclear field. The student is 
prepared for responsible positions in industry or for study at the 
graduate level. 

Six general electives are required and can be selected 
from the elective system with the exception of LL 261-262, 
LL 365-366 and EC 301 thru EC 41 4. 

SOPHOMORE YEAR 


First Semester 


EE 

211 

Fundamentals of Electricity 

(3-0)3 

MA 

203 

Calculus III 

(3-0)3 

NU 

201 

Introduction to Nuclear Engineering 

(3-0)3 

PH 

201 

Physics 

(4-2)4 



General Elective 

(3-0)3 



Total hours 

(16-2)16 



Second Semester 


EE 

212 

Introductory Electronics 

(3-0)3 

MA 

204 

Calculus IV 

(3-0)3 

NU 

202 

Introduction to Nuclear Engineering 

(3-0)3 

PH 

202 

Physics 

(4-2)4 



General Elective 

(3-0)3 



Total hours 

(16-2)16 



JUNIOR YEAR 




First Semester 


MA 

301 

Advanced Calculus for Applications 

(3-0)3 

ME 

242 

Thermodynamics 

(3-0)3 

NU 

305 

Nuclear Instrumentation 

(2-4)4 

PH 

363 

Introductory Nuclear Physics 

(3-0)3 



General Elective 

(3-0)3 



Total hours 

(14-4)16 



Second Semester 


CH 

484 

Elements of Radiochemistry 

(2-3)3 

MA 

302 

Advanced Calculus for Applications 

(3-0)3 

NU 

306 

Nuclear Instrumentation 

(2-4)4 

PH 

366 

Intermediate Nuclear Physics 

(3-0)3 



General Elective 

(3-0)3 



Total hours 

(13-7)16 
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SENIOR YEAR 


First Semester 


ME 

382 

Fluid Mechanics 1 

(3-0)3 

NU 

405 

Nuclear Reactor Engineering 

(3-0)3 

NU 

493 

Advanced Nuclear Laboratory 

(0-6)3 

RS 

401 

Principles of Radiation Safety and Control* 

(3-0)3 



General Elective 

(3-0)3 



Total hours 

(12-6)15 

*ROTC students 

may substitute AS 401 . 




Second Semester 


ME 

443 

Heat Transfer 

(3-0)3 

NU 

406 

Nuclear Reactor Engineering 

(3-0)3 

NU 

494 

Advanced Nuclear Laboratory 

(0-6)3 



General Elective 

(3-0)3 



Technical Elective* 

2 or 3 



Total credit hours 

14 or 15 

*ROTC 

students 

may substitute AS 402. 



APPROVED TECHNICAL ELECTIVES 


EE 

446 

Digital Devices and Techniques 

(3-0)3 

MA 

361 

Digital Computer Programming 

(2-0)2 

RS 

422 

Environmental Radiation and Nuclear 

Site Criteria 

(3-0)3 

NU 

495 

Special Nuclear Problems 

(3-0)3 
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PAPER ENGINEERING 


Paper Engineering is an engineering discipline, strongly 
based in Chemical Engineering but with major emphasis on the 
technical aspects of the Paper Industry. The Paper Engineer is 
thus able to enter not only the Chemical Process Industries but 
the Paper Industry as well. 

The Paper Industry is the fifth largest industry in the United 
States. By virtue of satisfying basic human needs and its broad 
spectrum of products, it provides both dynamic growth and 
stability. The products of the Paper Industry and its sister in- 
dustries are integral to every aspect of human life and endeavor. 

Because of the increasing complexity of pulp and paper 
operations and of the converting industry, there is an intense 
and growing demand for well-trained engineers in all aspects of 
the business. The converting industry particularly involves not 
only paper but plastics, chemicals, metals and other materials 
as well. Engineers trained for this group of industries must not 
only have a fundamental scientific training but a broad back- 
ground of practical problem solving as well. 

The Paper Engineering Curriculum is basically Chemical 
Engineering with a minor in Paper Engineering. In fact, the two 
degrees may be obtained by taking four extra courses in Chemi- 
cal Engineering. Emphasis is placed on an engineering analysis 
of the Paper Industry, its production methods, economics, fun- 
damental properties of its raw materials and the Unit Operations 
involved in manufacturing. The graduates of Paper Engineering 
may go either directly into industry or may continue on to 
graduate studies. In the paper and allied industries they find 
themselves in positions in Research and Development, Pro- 
ducting, Sales, or Marketing, Sales Service and frequently in 
General Management. 

Paper Engineers who maintain a 2.00 cumulative rating are 
eligible for scholarships with a $500 annual stipend. 

SOPHOMORE YEAR 


First Semester 


CH 

223 

Introductory Organic Chemistry 1 

(3-3)4 

CN 

203 

Introduction to Chemical Engineering 

(2-0)2 

MA 

203 

Calculus III 

(3-0)3 

MA 

360 

Digital Computer Programming 

(2-0)2 

ME 

215 

Analytic Mechanics 1 

(3-0)3 



General Elective** 

(3-0)3 



Total hours 

(16-3)17 


"Recommended General Elective: EC 201 Economics I 
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Second Semester 


CH 

224 

Introductory Organic Chemistry II 

(3-3)4 

CN 

204 

Chemical Engineering Calculations 

(3-0)3 

CN 

206 

Fluid Mechanics 

(2-0)2 

CN 

208 

Chemical Engineering Laboratory 1 

(0-3)1 

MA 

204 

Calculus IV 

(3-0)3 

ME 

216 

Analytic Mechanics II 

(3-0)3 



Total hours 

(14-6)16 



JUNIOR YEAR 




First Semester 


CH 

335 

Principles of Physical Chemistry 

(3-3)4 

CN 

303 

Transfer Operations 1 

(3-0)3 

CN 

311 

Chemical Engineering Thermodynamics 

(3-0)3 

CN 

315 

Chemical Engineering Laboratory II 

(0-3)1 

PA 

301 

Engineering Analysis of Pulp Systems 

(3-0)3 

PA 

307 

Physical Testing and Data Analysis 

(2-3)3 



Total hours 

(14-9)17 



Second Semester 


CH 

336 

Principles of Physical Chemistry 

(3-3)4 

CN 

304 

Transfer Operations II 

(3-0)3 

CN 

316 

Chemical Engineering Laboratory III 

(0-3)1 

EE 

348 

Basic Electrical Engineering Concepts 

(3-0)3 

PA 

302 

Engineering Analysis of Paper Systems 

(3-3)4 



General Elective 

(3-0)3 



Total hours 

(15-9)18 



SENIOR YEAR 




First Semester 


CN 

405 

Transport Phenomena 

(3-0)3 

CN 

416 

Profession Orientation 

(1-0)1 

PA 

403 

Engineering Analysis of Converting 

(3-0)3 

PA 

405 

Paper Converting Laboratory 1 

(0-3)1 



Technical Elective 

(2-0)2 



General Elective* 

(3-0)3 



General Elective 

(3-0)3 


Total hours (15-3)16 

*ROTC students may substitute AS 401. 


Second Semester 


CN 

414 

Process Dynamics and Control 

(3-0)3 

PA 

406 

Pulp and Paper Systems Calculations 

(2-0)2 

PA 

408 

Paper Converting Laboratory II 

(0-3)1 



General Elective* 

(3-0)3 



General Elective 

(3-0)3 



Technical Elective 

2 or 3 



Total credit hours 

14 or 15 


*ROTC students may substitute AS 402. 
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A total of 18 credit hours of General Electives and 6 credit hours of 
Technical Electives are required. At least 4 credit hours of Technical Electives 
must be chosen from the following list: 


CN 

506 

Colloid Chemistryf or Chemical Engineers 

(3-0)3 

PA 

410 

Analysis of Paper Formation Process 

(2-0)2 

PA 

419 

Special Senior Projects Credits to be Arranged 

PA 

505 

Physics of Paper 

(3-0)3 

PA 

507 

Fundamentals of Reprography 

(2-0)2 

PA 

512 

Advanced Fiber Processing 

(3-0)3 

Not over 6 credits 

in AS subjects may be substituted for General Electives. 
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PHYSICS 


This program was developed to meet the demands of in- 
dustry, education, and government for research personnel and 
teachers with an intensive training in physics. It should be con- 
templated only by those with superior competence in mathe- 
matics. 


SOPHOMORE YEAR 
First Semester 


PH 

207 

Mathematical Techniques of Physics 1 

(4-0)4 

PH 

211 

Physics 

(3-0)3 

PH 

293 

Experimental Physics 

(2-6)4 



General or Technical Elective 

(3-0)3 



Total hours 

(12-6)14 



Second Semester 


PH 

208 

Mathematical Techniques of Physics II 

(4-0)4 

PH 

212 

Physics 

(3-0)3 

PH 

294 

Experimental Physics 

(2-6)4 



General or Technical Elective 

(3-0)3 



Total hours 

(12-6)14 



JUNIOR YEAR 




First Semester 


PH 

311 

Intermediate Mechanics 

(3-0)3 

PH 

335 

Modern Physics 

(3-0)3 

PH 

353 

Electromagnetic Theory 

(3-0)3 

PH 

393 

Advanced Laboratory 

(0-6)2 



General or Technical Elective 

(3-0)3 



Total hours 

(12-6)14 



Second Semester 


PH 

312 

Intermediate Mechanics 

(3-0)3 

PH 

336 

Modern Physics 

(3-0)3 

PH 

353 

Electromagnetic Theory 

(3-0)3 

PH 

394 

Advanced Laboratory 

(0-6)2 



General or Technical Elective 

(3-0)3 



Total hours 

(12-6)14 



SENIOR YEAR 

First Semester 


PH 

423 

Thermodynamics 

(3-0)3 



General or Technical Elective 

(3-0)3 



General or Technical Elective 

(3-0)3 



General or Technical Elective* 

(3-0)3 



General or Technical Elective 

(3-0)3 



Total hours 

(15-0)15 

*ROTC students may substitute AS 401. 
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Second Semester 


PH 

424 

Introduction to Statistical Mechanics 

(3-0)3 



Technical Elective 

(3-0)3 



Technical Elective 

(3-0)3 



General or Technical Elective* 

(3-0)3 



General or Technical Elective 

(3-0)3 



Total hours 

(15-0)15 

*ROTC 

students may substitute AS 402. 




TECHNICAL ELECTIVES 


PH 

441-442 

Introduction to Relativity and 




Quantum Mechanics 

(3-0) (3-0)6 

PH 

461-462 

Nuclear Physics 

(3-0) (3-0)6 

PH 

471-472 

Solid State Physics 

(3-0) (3-0)6 

PH 

495-496 

Special Research Problems 

(3-0) (3-0)6 

PH 

505-506 

Mathematical Methods of Physics 

(3-0) (3-0)6 

PH 

511-512 

Classical Mechanics 

(3-0) (3-0)6 

MA 

411 

Complex Variables 1 

(3-0)3 

MA 

434 

Matrix Algebra 

(3-0)3 

MA 

484 

Probabilities 

(3-0)3 

MA 

542 

Fourier Series and Boundary Value Problems 

(3-0)3 

MA 

575 

Operational Mathematics 

(3-0)3 


All physics majors must take no less than six and no more than ten 
General Electives. In addition to the approved technical electives, any course 
offered by the Institute, and which is approved by the Student Advisor may be 
taken as technical elective. 

In addition, two must be in some foreign language usually French, German, 
or Russian. 
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PLASTICS TECHNOLOGY 


The objective of this curriculum is to prepare the graduate 
for a professional career in the field of high polymers. In order 
that he may cope effectively with the many diversified problems 
confronting the expanding plastics industry, strong emphasis is 
placed on the study of engineering and chemical principles in- 
volved in design, processing, and fabrication of polymeric ma- 
terials. 

However, the close relationship existing between the phys- 
ical behavior and chemical structure of polymers makes it man- 
datory to include a number of chemistry courses not traditionally 
found in most engineering curricula. 

Subjects dealing with polymer properties, statistics, and 
quality control augment the basic courses in mathematics, sci- 
ences, and engineering and plastics technology to round out a 
well-balanced program. 

Students electing Plastics Technology are privileged to 
become affiliated with the first student chapter of the interna- 
tional Society of Plastics Engineers, an opportunity which affords 
every student member an early and rewarding professional 
association. 

With additional elective courses in plastics and related de- 
partments, this curriculum prepares the student for either direct 
entrance into the plastics industry or for the MS program in 
plastics at LTI or other universities. 


SOPHOMORE YEAR 


First Semester 


CH 

211 

Quantitative Analysis 

or 

(3-4)4 

CH 

205 

Qualitative Analysis 

(3-0)3 

CH 

223 

Introductory Organic Chemistry 1 

(3-3)4 

MA 

203 

Calculus III 

(3-0)3 

PH 

201 

Physics III 

(4-2)4 

PL 

201 

Introduction to Polymeric Materials 

Total hours 

(2-0)2 
(15-5)16 
or (15-9)17 
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Second Semester 


CH 

205 

Qualitative Analysis 

(3-0)3 



or 


CH 

211 

Quantitative Analysis 

(3-4)4 

CH 

224 

Introductory Organic Chemistry II 

(3-3)4 

EE 

353 

Electrical Controls and Power Circuits 

(3-0)3 

LL 

210 

Technical and Scientific Communication 

(3-0)3 

MA 

383 

Statistical Methods 

(3-0)3 

PL 

202 

Introduction to Polymeric Materials 

(2-0)2 



Total hours 

(17-3)18 
or (17-7)19 



JUNIOR YEAR 




First Semester 


CH 

335 

Principles of Physical Chemistry 

(3-3)4 

EC 

201 

Economics 1 

(3-0)3 

ME 

215 

Analytic Mechanics 1 

(3-0)3 

ME 

271 

Machine Tool Laboratory 

(1-3)2 

ME 

373 

Plastics Mold and Die Design 

(2-2)3 

PL 

301 

Plastics Technology 1 

(2-2)3 



Total hours 

(14-10)18 



Second Semester 


CH 

336 

Principles of Physical Chemistry 

(3-3)4 

EC 

202 

Economics II 

(3-0)3 

ME 

216 

Analytic Mechanics II 

(3-0)3 

ME 

376 

Plastics Mold Design and Construction 

(0-3)1 

ME 

395 

Materials Science 

(3-0)3 

PL 

302 

Plastics Technology II 

(2-2)3 



Total hours 

(14-8)17 



SENIOR YEAR 

First Semester 


CH 

403 

Chemistry of High Polymers 

(3-4)4 

ME 

493 

Industrial Instrumentation 

(2-0)2 

PL 

401 

Plastics Technology III 

(2-2)3 

PL 

403 

Physical Properties of Polymers 

(2-2)3 

PL 

411 

Plastics Seminar 

(1-0)1 



Elective 

3 



Total credit hours 

16 



Second Semester 


CH 

404 

Chemistry of High Polymers 

(3-4)4 

PL 

402 

Plastics Technology IV 

(2-2)3 

PL 

404 

Physical Properties of Polymers 

(2-2)3 

PL 

412 

Plastics Seminar 

(1-0)1 



Two Electives 

6 



Total credit hours 

17 
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Suggested Electives 


CH 

423 and 424 

Advanced Organic Chemistry 

(3-0) (3-0)6 

IM 

483 

Statistical Quality Control 

(3-0)3 

LL 

261-262 

Elementary Technical German 

(3-0) (3-0)6 

MA 

204 

Calculus IV 

(3-0)3 

MA 

361 

Digital Computer Programming 

(2-0)2 

ME 

242 

Thermodynamics 

(3-0)3 

ME 

384 

Fluid Mechanics 

(3-0)3 

ME 

413 

Gas Dynamics 

(3-0)3 

PL 

406 

Polymer Structure 

(3-0)3 

PL 

407 

Plastics Industry Organization 

(3-0)3 

PL 

409 and 410 

Senior Research in Plastics 

(1-6) (1-6)6 


A student electing Air Force ROTC in the Junior and Senior years may 
titute a maximum of six credits of General or Technical Electives by AS 
sets. it is recommended that this substitution be made in the Senior year. 
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RADIOLOGICAL HEALTH PHYSICS 


The Radiological Health Physics Program offered by the 
Department of Radiological Sciences is designed to provide 
needed professional personnel to help advance the safe utiliza- 
tion of nuclear energy and radiation. It is conducted through the 
cooperation of other departments and provides the best educa- 
tion and experience within the practical limitations imposed by 
time and resources to carefully selected and highly motivated 
students. The program is supported by the Bureau of Radiolog- 
ical Health, Environmental Control Administration, Department 
of Health, Education and Welfare. The program includes spe- 
cialized training and education during the summer months. 

The academic program is broad based in the basic sciences 
so that students will be able to recognize and appreciate the 
many complex and interrelating factors in the solution of prob- 
lems facing the nuclear industry. 

Students will benefit from cooperative summer training pro- 
grams utilizing the radiation facilities and staff of the LTI Nuclear 
Center, government laboratories, industries, and major hospitals. 
This training and education in the nuclear sciences and radio- 
logical health gives experience with equipment and methods 
characteristic of current techniques and philosophy of profes- 
sional practice in the radiation protection field, The summer pro- 
gram enables students to better select a professional position 
after graduation and better equips them for the pursuit of ad- 
vanced degrees and research in the field. 


Summer 

RS 100 Basic Radiological Health Physics 


8 weeks 


SOPHOMORE YEAR 
First Semester 


Bl 201 Principles of Biology 

EE 211 Fundamentals of Electricity 

MA 203 Calculus III 

PH 201 Physics 


(3-3)4 

(3-0)3 

(3-0)3 

(4-2)4 

(3-0)3 


General Elective 


Total hours (16-5)17 
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Second Semester 


B! 

202 

Principles of Biology 

(3-3)4 

EE 

212 

Introductory Electronics 

(3-0)3 

MA 

204 

Calculus IV 

(3-0)3 

PH 

202 

Physics 

(4-2)4 



General Elective 

(3-0)3 



Total hours (16-5)17 



Summer 


RS 

200 

Reactor and Accelerator Radiation and 

3 weeks lecture 



Hazards Evaluation 

1 week applied 
work experience 

RS 

210 

Medical Radiation Physics and X-Ray 

3 weeks lecture 



Protection 

1 week applied 
work experience 



JUNIOR YEAR 




First Semester 


LL 

209 

Technical and Scientific Communication 

(3-0)3 

NU 

305 

Nuclear Instrumentation 

(2-4)4 

PH 

207 

Mathematical Techniques of Physics 1 

(4-0)4 

PH 

363 

Introductory Nuclear Physics 

(3-0)3 



General Elective 

(3-0)3 



Total hours 

(15-4)17 



Second Semester 


Bl 

462 

Radiation Biology 

(3-0)3 

NU 

306 

Nuclear Instrumentation 

(2-4)4 

PH 

208 

Mathematical Techniques of Physics II 

(4-0)4 

PH 

366 

Intermediate Nuclear Physics 

(3-0)3 



General Elective 

(3-0)3 



Total hours 

(15-4)17 



Summer 


RS 

300 

Applied Radiological Health Physics 

10 weeks work 




experience 



SENIOR YEAR 




First Semester 


CH 

481 

Radiochemistry 

(2-3)3 

RS 

411 

Research in Radiological Sciences or 




Approved Technical Elective 

2, 3 or 4 

RS 

431 

Seminar in Radiological Sciences 

(2-0)1 

RS 

451 

Introduction to Electronic Product Radiation (3-0)3 



General Elective* 

(3-0)3 


Total credit hours 12, 13 or 14 

*ROTC students may substitute AS 401. 
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Second Semester 


CH 

482 

Radiochemistry 

(2-3)3 

RS 

412 

Research in Radiological Sciences 




or Approved Technical Elective 

2, 3 or 4 

RS 

432 

Seminar in Radiological Sciences 

(2-0)1 

RS 

452 

Electronic Product Radiation Laboratory 

(1-4)3 



General Elective* 

(3-0)3 



Total credit hours 

12, 13 or 14 

*ROTC students may substitute AS 402. 




Approved Technical Electives 


MA 

361 

Digital Computer Programming 

(2-0)2 

MA 

383 

Statistical Methods 

(3-0)3 

NU 

405 

Nuclear Reactor Engineering 

(3-0)3 

NU 

406 

Nuclear Reactor Engineering 

(3-0)3 

NU 

493 

Advanced Nuclear Laboratory 

(0-6)3 

NU 

494 

Advanced Nuclear Laboratory 

(0-6)3 

RS 

401 

Principles of Radiation Safety and Control 

(3-0)3 

RS 

422 

Environmental Radiation and Nuclear Site Criteria (3-0)3 

RS 

501 

Radiation Physics and Shielding Design 

(3-0)3 

RS 

503 

Introduction to Radiation Chemistry 

(3-0)3 
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TEXTILE ENGINEERING 


The object of this curriculum in Textile Engineering is to 
provide the student with a firm understanding of scientific prin- 
ciples and their application to the textile industry and its related 
branches. 

During the first two years the student is thoroughly in- 
structed in basic mathematics, physics, and chemistry. This 
fundamental work is followed by more specialized training in 
the field of Textiles and related areas of Mechanical Engineering. 

A wide range of laboratory work is included in the curricu- 
lum in order to demonstrate both the use of the experimental 
method in the solution of engineering problems and to give a 
practical understanding of textile procedure. 

This curriculum is accredited by the Engineers’ Council for 
Professional Development. 


SOPHOMORE YEAR 


First Semester 


EE 

211 

Fundamentals of Electricity 

(3-0)3 

MA 

203 

Calculus III 

(3-0)3 

PH 

201 

Physics 

(4-2)4 

TE 

211 

Chemistry and Physics of Textile Fibers 

(3-1)3 

TE 

263 

Textile Systems 1 

(3-1)3 



Total hours 

(16-4)16 



Second Semester 


EE 

212 

Introductory Electronics 

(3-0)3 

MA 

383 

Statistical Methods 

(3-0)3 

ME 

208 

Introduction to Kinematics 

(3-0)3 

TE 

264 

Textile Systems II 

(3-3)4 



General Elective 

(3-0)3 



Total hours 

(15-3)16 



JUNIOR YEAR 




First Semester 


EC 

201 

Economics 1 

(3-0)3 

ME 

205 

Introduction to Mechanical Design 

(2-3)3 

ME 

215 

Analytic Mechanics 1 

(3-0)3 

ME 

347 

Elements of Thermodynamics and Heat Transfer 

(3-0)3 

TE 

331 

Textile Systems III 

(3-1)3 



General Elective 

(3-0)3 



Total hours 

(17-4)18 
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Second Semester 


EC 

202 

Economics II 

(3-0)3 

MA 

361 

Digital Computer Programming 

(2-0)2 

ME 

216 

Analytic Mechanics II 

(3-0)3 

ME 

384 

Fluid Mechanics 

(3-0)3 

TE 

332 

Textile Systems IV 

(3-3)4 



General Elective 

(3-0)3 



Total hours 

(17-3)18 



SENIOR YEAR 




First Semester 


ME 

395 

Materials Science 

(3-0)3 

ME 

453 

Senior Project 1 

(0-3)1 

ME 

488 

Environmental Conditioning 

(3-0)3 

TE 

433 

Technology of Knitting 

(2-2)3 

TE 

459 

Textile Systems V 

(3-0)3 

TE 

482 

Application of Scientific Methods to Textile 




Processes* 

(3-0)3 

TE 

483 

Engineering Design of Textile Structures 1 

(3-0)3 



Total hours 

(17-5)19 

*ROTC students may substitute AS 401 




Second Semester 


ME 

454 

Senior Project II 

(0-6)2 

TE 

460 

Textile Systems VI 

(1-2)2 

TE 

472 

Textile Evaluation 

(2-3)3 

TE 

474 

Instrumentation for Textiles 

(2-2)3 

TE 

484 

Engineering Design of Structures II 

(3-0)3 



Elective* 

3 


Total credit hours 16 

*ROTC students may substitute AS 402 


ELECTIVES 

(3-0)3 
(2-3)3 
(2-2)3 

Other ME or TE subjects with the approval of the Department Head. 


EC 

414 

Engineering Economy 

ME 

421 

Machine Design 

TE 

434 

Advanced Knitting 
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SUBJECT DESCRIPTIONS 


Subjects are listed alphabetically under the following 


headings: 



AS 

Aerospace Studies 

MA 

Mathematics 

BA 

Business Administration 

ME 

Mechanical Engineering 

Bl 

Biological Sciences 

MY 

Meteorology 

CE 

Civil Engineering 

NU 

Nuclear Engineering 

CH 

Chemistry 

PA 

Paper 

CN 

Chemical Engineering 

PH 

Physics 

DP 

Data Processing 

PL 

Plastics 

EC 

Economics 

RS 

Radiological Sciences 

EE 

Electrical Engineering 

SS 

Social Sciences 

IM 

Industrial Management 

TE 

Textiles 

LL 

Languages and Literature 



SUBJECT NUMBERS 




The number following the letter symbols is composed of 
three digits. The first digit indicates the college year when the 
subject is normally studied, e.g., LL 111 is a freshman subject, 
but LL 474 is a senior subject. Subjects in the 500 series are 
normally for graduate students but may be taken by undergrad- 
uates in certain cases with special permission. 

Odd numbers usually designate subjects offered in the first 
semester; even numbers designate subjects offered in the sec- 
ond semester. Some subjects are given both semesters without 
change in number. Hyphenated numbers indicate subjects con- 
tinuing throughout the year. 

PREREQUISITES 

Prerequisites and restrictions are shown in brackets, e.g., 
[CH 423]. No student can be officially registered in a subject 
until the indicated prerequisites have been satisfactorily com- 
pleted. 

CLASS AND CREDIT HOURS 

Numbers following the names of the individual subjects in- 
dicate within parentheses the number of hours of lecture or 
recitation and of laboratory; after the parentheses, numbers indi- 
cate credit hours. For example, (2-6)4 means 2 hours of lecture 
or recitation and 6 hours of laboratory for 4 credits; (2-3) (1-6)6 
indicates 2 hours of lecture or recitation and 3 hours of labora- 
tory for the first semester followed by 1 hour of lecture or reci- 
tation and 6 hours of laboratory the second semester, for a total 
credit of 6. 
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AEROSPACE STUDIES 


AS 101-102 World Military Systems I (1-1) (1-1)2 

An introductory course exploring the causes of world con- 
flict and the role of the United States military forces as an in- 
strument of national power. Particular emphasis is placed upon 
the doctrine, mission and organization of the US Air Force and 
the responsibilities of an Air Force officer. The course continues 
with an in-depth study of US strategic offenses and defensive 
forces and ends with an examination of the specific functions 
of US General Purpose and Aerospace Support Forces. 


AS 201-202 World Military Systems II (1-1) (1-1)2 

A brief study of defense policies as related to the strategies 
of the United States, the Soviet Union and China. The course 
continues with the study of defense organization, the role of the 
military in United States national policies and concludes with an 
examination of the factors involved in defense decision making. 


AS 301-302 Growth and Development of (3-1) (3-1)6 
Aerospace Power I and II 

A survey course about the nature of war; development of 
airpower in the United States; mission and organization of the 
Defense Department; Air Force concepts, doctrine and employ- 
ment; astronautics and space operations; and the future devel- 
opment of aerospace power, including US space programs, 
vehicles, systems, and problems in space exploration. The above 
areas are studied through the media of briefings, discussions, 
debates and written reports by the student to improve his com- 
municative skills. 


AS 401-402 The Professional Officer I and II (3-1) (3-1)6 

A study of professionalism, leadership and introductory 
management principles. Classroom and organizational situa- 
tions allow application of leadership and management skills, 
stress professional and personal responsibility and improve 
communicative skills through classroom discussions and stu- 
dent presentations. 
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BUSINESS ADMINISTRATION 


BA 141-142 Account I and II (3-0) (3-0)6 

Accounting concepts and techniques as tools for adminis- 
tration of the economic activity of the business enterprise. 
Methods of recording, reporting, and interpreting the financial 
data of the business unit. 

BA 143-144 Accounting Management I and II (3-0) (3-0)6 

[I.M. Students Only] 

These courses are designed to give the industrial manage- 
ment student an understanding of accounting concepts and 
techniques. Special emphasis on the role of cost accounting in 
the manufacturing process. 

BA 191 Physical Science I (3-0)3 

An introduction to the topics of physics and astronomy in- 
cluding: kinematics, dynamics, energy, heat, atoms and mole- 
cules, wave motion, electricity, magnetism and the solar system. 

BA 192 Physical Science II (3-0)3 

[BA 191] 

A survey of topics in modern physics, chemistry, and 
geology including: relativity, waves and particles, Bohr theory 
of the atom, periodic table, chemical bond, ions and solutions, 
chemical reactions, earth materials, and study of the atmo- 
sphere. 

BA 241-242 Accounting III and IV (3-0) 3-0)6 

[BA 142] 

Greater analysis of the fundamental processes of account- 
ing, with special attention to the major areas of the balance 
sheet and the effect of asset revaluations upon the accounts and 
statements. 

BA 321 Marketing Principles (3-0)3 

[EC 202] 

An analysis of the marketing of goods and services to busi- 
ness and final consumers. Decision areas involving product 
planning, distribution, promotion, and pricing are based on a 
framework of consumer behavior, governmental constraints, and 
a study of the business institutions involved. 
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BA 324 Industrial Marketing (3-0)3 

[BA 321] 

Special problems of marketing industrial goods. Distribu- 
tion channels, price policies, product line planning, and market- 
ing strategy. Cases will be used. 

BA 325 Advertising (3-0)3 

[BA 321] 

Commencing on a foundation of the historical evolution of 
advertising and the economic and social role of promotion, this 
course takes an in-depth look at advertisers, advertising agen- 
cies, and media as well as advertising creation and evaluation. 

BA 326 Marketing Research (3-0)3 

[BA 321, EC 212] 

The process of planning, executing, and evaluating market- 
ing research which is the information-gathering function of 
marketing management. Students work on individual research 
projects in the course. 

BA 331 Business Finance (3-0)3 

[BA 142, EC 202] 

Principles of financial management, including working and 
fixed capital, sources of funds, financial statements, budgeting 
and capitalization. 

BA 332 Money and Banking (3-0)3 

[EC 202] 

The role of money and monetary policy in the United States. 
The banking structure, the Federal Reserve System, other finan- 
cial institutions, and international monetary systems. 

BA 334 Investment Management (3-0)3 

[BA 331] 

Principles of investment, including security analysis, port- 
folio management and market analysis. 

BA 341-342 Accounting V and VI (3-0) (3-0)6 

[BA 242] 

Advanced accounting comprising the bridge between ac- 
counting principles and the actualities of large-volume modern 
business. The measures and means necessary to marshal ac- 
counting information for internal control and for service to 
management at all levels. 
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BA 344 


(3-0)3 


Cost Accounting 

[BA 142] 

(For Accounting Majors) 

Job lot, process, and standard cost systems, including joint 
and byproduct problems, and the managerial uses of cost data. 

BA 346 Managerial Accounting (3-0)3 

[BA 142] 

(For Non-accounting Majors) 

The use of cost accounting from the point of view of the 
business manager. Job lot, process, and standard cost systems 
are utilized. 

BA 362 Business Law (3-0)3 

Principles of commercial law encompassing a study of con- 
tracts, agency, employment, commercial paper and sales includ- 
ing the Uniform Commercial Code. 

BA 363 Advanced Business Law (3-0)3 

[BA 362] 

The analysis of the legal principles underlying real and 
personal property, corporations, partnerships, trusts and estates. 

BA 371 Production Principles (3-0)3 

Principles of manufacturing organization and productive 
processes with emphasis placed upon the functions of produc- 
tion systems; operational planning and control; plant layout; 
materials handling; inventory and quality control. 

BA 372 Production Management (3-0)3 

[BA 371] 

A case course in the application of the principles covered 
in BA 371. The cases are representative of a wide range of 
products and industries. Small, medium and large manufacturing 
enterprises are studied; consideration is given to intermittent, 
continuous, and job lot systems of production. 

BA 402 International Business (3-0)3 

[EC 202] 

The distinctive features of international commerce, includ- 
ing government policies, multinational corporate problems, for- 
eign exchange, tax problems, and special licensing and agency 
arrangements. 


144 


BA 403 Electronic Data Processing (3-0)3 

The role of digital computers in the solution of management 
problems. The preparation and solution of sample problems on 
the Institute’s computer installation. 

BA 404 Computer Applications to Management (3-0)3 

[BA 403] 

An investigation of the applications of electronic computers 
in the management of business enterprises. Attention is given 
to problems of management under conditions of uncertainty, 
inventory and production control, queuing theory, linear and non- 
linear programming. 

BA 421 Procurement (3-0)3 

[BA 321] 

Purchasing procedure, quality control, inventory control, 
source selection, forward buying, and speculation, as applied 
to the individual enterprise. 

BA 423 Marketing Management (3-0)3 

[BA 321] 

Problems of marketing, especially from the point of view 
of the formulation of business policy. 

BA 426 Sales Management (3-0)3 

[BA 321] 

Management of the selling function in its broad aspect. 
Sales organization, compensation, selection, training, and super- 
vision. Market research, product packaging and development, 
and distribution policies. 

BA 431 Financial Management (3-0)3 

[BA 242, BA 331] 

Advanced study of financial management principles. 
Emphasis on problem analysis and problem solving. 

BA 441 Auditing (3-0)3 

[BA 342] 

Duties and responsibilities of the auditor, kinds of audits, 
programs of audit, and auditor statements and reports. 
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BA 444 Advanced Cost Accounting (3-0)3 

[BA 344] 

Estimated cost systems, budgeting control with standard 
costs, and cost and profit analysis for decision-making purposes. 

BA 445 Tax Accounting (3-0)3 

[BA 242] 

Tax problems of partnerships, corporations, reorganiza- 
tions, personal holding companies, trusts, gifts, and estates. 
Problems and interpretations of the internal revenue code and 
regulations of both the Federal and State agencies. 

BA 448 Seminar in Accounting (3-0)3 

(For Accounting Seniors Only) 

Readings in accounting history and thought, economics as 
it relates to accounting, contemporary accounting problems, 
controversies in current accounting practice comprise the foun- 
dation of the seminar. Students select a contemporary account- 
ing problem for research and preparation of a paper which is 
defended before members of the class. 

BA 451 Personnel Management (3-0)3 

The techniques of recruiting, selecting, training, and 
planning of members of the work force, including such matters 
as employee health and safety, welfare, education, and wage 
and salary administration. 

BA 452 Industrial Relations (3-0)3 

[BA 451] 

Human interaction and group behavior in organized in- 
dustrial settings, interpersonal intergroup conflict, motivation, 
and leadership. 

BA 481 Insurance (3-0)3 

Theory of risk, physical and moral hazards, types of insur- 
ance carriers, and basic features of each of the principal kinds 
of insurance. 

BA 492 Physical Distribution Management (3-0)3 

Emphasis on the analytical needs involved in the manage- 
ment of the functions that comprise physical distribution: ware- 
housing, inventory control, material handling, and industrial 


146 


* 


packaging. Social and economic aspects of transportation prob- 
lems as revealed by analysis of the nature, history, and problems 
of transportation agencies in the United States. 

BA 500 Research Seminar 3 

[Permission of Department Head] 

Designed to give the better student an opportunity, under 
the direction of a faculty member, to do research in, and report 
on, an area of special interest. 


BIOLOGICAL SCIENCES 

Bl 201 Principles of Biology (3-3)4 

[CH 002, CH 004] 

Part one of a basic course which includes an introduction 
to cell structure, cellular metabolism, molecular genetics, pro- 
tein synthesis, bacteria and viruses, and systems of the human 
body. 

Bl 202 Principles of Biology (3-3)4 

[Bl 201] 

Part two of a basic course dealing with the structure, func- 
tion, and diversity of living organisms including a brief survey of 
the animal and plant kingdoms, photosynthesis, developmental 
biology, population genetics, ecology and evolution. 

Bl 301 Physiology (3-3)4 

[Bl 202] 

Structural, chemical and physical aspects of important 
processes in mammals. Mechanisms operative at the molecular, 
cellular, and organismic levels related to (1) intake, transport, 
metabolism and excretion of gases and nutrients, (2) immune 
protection, (3) muscle contraction and (4) integrative activity of 
the nervous and endocrine systems. 

Bl 306 Biochemistry (3-3)4 

[CH 222 or 224; CH 232 or 336 concurrently] 

Fundamental concepts in biochemistry including protein 
structure and biosynthesis; enzyme structures and mechanisms; 
nucleic acids and genetic development; metabolism; photo- 
synthesis; cellular structure; functions and structure of carbo- 
hydrates, hormones, lipids, and hemins; chemical functions of 
organs. 
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Bl 311 Microbiology (3-3)4 

[Bl 202] 

A study of the morphology and the chemical and physical 
activities of representative bacteria, yeasts, molds, viruses and 
animal parasites as related to man. The laboratory covers basic 
qualitative and quantitative techniques of microbiology with an 
introduction to selected immunochemical methods. 

Bl 330 Ecology (3-3)4 

[Bl 202] 

A course dealing with factors responsible for the relation- 
ships of living organisms to each other and to their natural en- 
vironment. The nature and dynamics of the biotic community. 

Bl 360 Electron Microscopy (2-3)3 

[Bl 202] 

An introduction to the theory and operation of the electron 
microscope. Preparation of biological specimens for EM view- 
ing and photography will be stressed. Applications in biology 
will be discussed. 

Bl 370 Genetics (3-0)3 

[Bl 202] 

The laws of biological inheritance. The molecular basis of 
heredity is stressed. Replication of DNA, genetic codes and fine 
structures of chromosomes are considered. 

Bl 410 Industrial Biology (3-0)3 

Fundamental aspects of physiology and microbiology fol- 
lowed by a consideration of the effects of chemical and micro- 
bial pollutants of air and water on biological systems. Pollution 
control, sanitation, food preservation as related to industrial 
management. Not open to biology majors. 

Bl 411-412 Research in Biology (0-12) (0-12)8 

An individual, directed research program for senior biology 
majors selected on the basis of previous academic performance 
at the end of the junior year. Presentation of an acceptable 
thesis plan at the time of registration, is required. 

Bl 451-452 Seminar in Biology (IVi-O) (1 Vi -0)2 

Seminar discussion of selected topics of current research 
interest. Offered each semester by a different member in his 
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special discipline. Student participation in the form of discussion 
and presentation of papers. For senior biology majors. 

Bl 462 Radiation Biology (3-0)3 

[Bl 202, RS 441] 

A study of the interactions of radiations with living systems. 
The effects of ionizing radiation at the molecular, cellular and 
organismic levels. The acute and late effects in whole animals 
and the modification of radiation exposure by physical, chemi- 
cal and biological factors. 

Bl 481 Immunology (3-3)4 

[Bl 311] 

Lectures dealing with the theories of infection and immunity 
are correlated with a laboratory study of antigens, antibodies, 
and antiserums emphasizing immunochemical techniques. 

Bl 482 Immunoparasitology (3-3)4 

[Bl 481] 

The principles of animal parasitism are considered. The 
immunological aspects of the host-parasite relationship are 
stressed. 


CIVIL ENGINEERING 

CE 201 Surveying I (3-4)4 

[MA 103; ME 104] 

Principles of data gathering by surveying processes for the 
measurement and determination of lengths, directions, coordi- 
nates, areas, volumes and topographic information. Illustrative 
fieldwork to give facility in basic surveying techniques; prob- 
lems are used to demonstrate processing of field data. 

CE 202 Surveying II (3-4)4 

[CE 201] 

Application of basic surveying techniques to the solution 
of engineering problems implicit in such Civil Engineering areas 
as transportation, industrial and domestic structures, utilities for 
the safety and convenience of humans, and water supply and 
control. Fieldwork projects typical of application of surveying 
to Civil Engineering. 
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CE 312 


Structures I 

[ME 220] 


(3-0)3 


An introduction to the principles of structural analysis with 
applications to typical Civil Engineering structures. Emphasis 
will be on the analyses of statically determinate planar struc- 
tures. 

CE 322 Hydraulics (4-0)4 

[ME 309] 

Principles and physical properties of fluids at rest and in 
motion through open and closed conduits. An introduction to 
the basic concepts of hydrodynamics and hydraulic similitude. 

CE 341 Transportation (3-3)4 

[CE 202] 

Development of the basic principles pertaining to the move- 
ments of people and materials by modern routes of transporta- 
tion such as highways, airlines, railways, water routes and 
pipelines. Areas covered include geometric design, traffic, ma- 
terials of construction and the basic concepts of transportation 
economics, finance and administration. 

CE 411 Structures II (3-3)4 

[CE 312] 

Analysis of statically indeterminate Civil Engineering struc- 
tures employing classical and modern methods and treated as 
the initial steps in the total design concept. 

CE 412 Structures III (3-3)4 

[CE 411] 

Design of structural elements and connections subjected 
to all types of stresses. Use and critical review of current de- 
sign codes and application of these design principles to typical 
structures. 

CE 413 Concrete (3-3)4 

[CE 312] 

Fundamental principles and concepts essential to the de- 
sign and analysis of reinforced concrete structures. Research 
and its influence on design codes, study of elastic and inelastic 
behavior, and treatment of the rational foundations of design. 
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CE 421 


Hydrology 


(3-3)4 


Theoretical principles underlying the use of the hydrologic 
phenomena of precipitation and water losses in the analysis 
and design of hydraulic structures. Methods of estimating stream 
flow under normal and flood conditions. 

CE 431 Soil Mechanics I (3-0)3 

[CE 312] 

Development of the fundamental principles of the science 
of soil mechanics as utilized in foundation engineering. Includes 
bearing capacity, percolation properties and settlement charac- 
teristics of soils as they affect the design of Civil Engineering 
structures. 

CE 432 Soil Mechanics II (3-3)4 

[CE 431] 

Advanced theory of soil mechanics and its application to 
engineering analysis and design. Includes earth pressure 
theories, slope stability analysis, and the design of retaining 
structures and embankments. Introduction to soil mechanics 
laboratory practice covering determination of fundamental soil 
properties and behavior. 

CE 961 Advanced Surveying (2-1)2 

[45.32] 

[For students in Engineering Technology only] 

Application of higher surveying techniques to the providing 
of information and the solution of engineering problems. Topics 
covered include precise measurement of distances; precision 
measurement of angles; methods of determining elevations with 
high precision; consideration of photogrammetric techniques; 
and the basic principles of engineering astronomy. 

CE 971 Structures (2-1)2 

[25.52] 

[For students in Engineering Technology only] 

Review of elementary analysis of determinate structures 
with applications to more complex structures. Influence lines 
and their applications. Calculation of deflections of beams, 
frames and trusses. The analysis of indeterminate beams, 
trusses and simple frames by currently applicable methods. 
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CE 981 Structural Analysis and Design (3-3)4 

[CE 971; 45.52] 

[For students in Engineering Technology only] 

Analysis and design of beams and frames. Design of struc- 
tural elements under typical stresses by use of current design 
codes. 

CE 982 Hydrology (3-3)4 

_ [CE 961] 

[For students in Engineering Technology only] 

A practical treatment of the occurrence and distribution of 
rainfall, surface and groundwater flow. Use of hydrologic factors 
as components in the design of hydraulic structures. 

CE 991 Concrete Analysis and Design (3-3)4 

[25.53] 

[For students in Engineering Technology only] 

The review and extension of the application of current 
methods to the analysis and design of reinforced concrete struc- 
tures. Use of design aids to facilitate the solution of selected 
problems. 

CE 992 Soil Mechanics (3-3)4 

_ [CE 971] 

[For students in Engineering Technology only] 

Introduction to soil mechanics including laboratory tech- 
niques, all with the emphasis on the application of principles. 
Encompasses the use of field and laboratory tests in the design 
of foundations and the treatment of highway embankments. 
Laboratory work includes soil classification, graduation tests, 
Atterberg limits, and the common soil strength and compressi- 
bility tests. 

CE 994 Engineering Problems (2-1)2 

[For students in Engineering Technology only] 

Topical discussions covering the relationship of the engi- 
neer to such groups as the general public, governmental agen- 
cies, clients and contractors, legal entities, and other engi- 
neers. Case studies include engineering concerns in such areas 
as contracts and specifications, regulatory agencies including 
zoning boards, boards of appeals, and conservation agencies. 
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CE 995 Engineering Laboratory (0-3)1 

[CE 971] 

[For students in Engineering Technology only] 
Introduction to the basic techniques in the testing of engi- 
neering materials to establish experimentally the basic stress 
and strain indices. Introduction to experimental stress analysis 
by laboratory methods. 

NOTE: All numerical prerequisites will be found in the catalogue 
of the Division of Evening Studies. 


CHEMISTRY 

CH 001 Chemical Principles (4-0)3 

This course includes a discussion of quantitative expres- 
sions, history of atomic and molecular theory, chemical peri- 
odicity, elementary details of atomic and molecular structure, 
chemical bonding, molecular geometries, resonance, organic 
chemistry, nomenclature, stoichiometry, introduction to acids 
and bases and oxidation-reduction reactions, the chemistry of 
oxygen, hydrogen, and water, gas laws, and thel iquid state. 

CH 002 Chemical Principles (4-0)3 

[CH 001] 

Subject matter in CH 001 is extended to include a study of 
nonmetals, metalloids, and noble gases, the solid state, metals, 
elementary thermodynamics, solutions and colloids, chemical 
kinetics, chemical equilibrium, electro-chemistry, and a detailed 
study of acid-base phenomena. 

CH 003 Chemical Principles Laboratory (0-2)1 

An experimental study of chemical principles and chemical 
transformations. Reactions of some important elements and 
compounds are examined and related to the periodic table. Con- 
siderable emphasis is placed on acquainting students with tech- 
niques, methods and instruments essential to quantitative chem- 
ical measurements. Topics include methods of chemical separa- 
tion, reactions, organic synthesis, formula determination and 
adsorption spectroscopy. 

CH 004 Chemical Principles Laboratory (0-2)1 

[CH 003] 

A continuation of the experimentation of CH 003 including 
determinations of molar volume, molecular weight, reaction rate, 
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heat of reaction, redox potential and pH. Analytical chemistry is 
introduced with acid-base and oxidation reduction titrations. 
Careful observation and logical deduction techniques are en- 
couraged. 

CH 205 Qualitative Analysis (3-0)3 

[CH 002] 

[Primarily for students not majoring in chemistry.] 

A lecture course dealing with the physical chemistry of 
aqueous electrolytic solutions. The nature and behavior of so- 
lutes and solutions; reaction rate theory and its relation to solu- 
bility, proton transfer, and other types of equilibria; and appli- 
cation of the above principles to problems of separation and 
identification. 

CH 207 Inorganic Chemistry (3-3)4 

[CH 002] 

The chemical behavior, structures, methods of preparation, 
and nomenclature of the more important elements and their 
compounds. The laboratory illustrates basic principles used in 
the preparation and study of inorganic compounds. 

CH 210 Analytical Chemistry I (3-4)4 

[CH 002, CH 221, CH 232 concurrently] 

[Primarily for students majoring in chemistry] 

The fundamental principles of analytical chemistry, both 
qualitative and quantitative, including the separation, identifi- 
cation, and quantitative measurement of substances through 
chemical methods, chromatography, ion exchange, microscopy, 
fluorometery, and spectroscopy. 

CH 211 Quantitive Analysis (3-4)4 

[CH 002] 

[Primarily for students majoring in Plastics Technology] 

The fundamental principles of quantitative analysis. The 
principles and calculations of gravimetric and volumetric analy- 
sis, including some coverage of industrial applications. 

CH 221 Organic Chemistry (3-4)4 

Kernel-electronic formulation, nomenclature and mecha- 

nism of reaction of the following classes of chemical species: 
monatomic, diatomic, multiatomic molecules and ions, alkanes, 
alkenes, alkynes, other non-aromatic hydrocarbons, alkyl 

halides, organometallics, alkanols, alkyl esters of inorganic 
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acids, dialkyl ethers, alkanoic acids and derivatives. The labora- 
tory work consists of practice in planning and carrying out 
reactions to form products isolatable by distillation. 

CH 222 Organic Chemistry (3-4)4 

[CH 221] 

Formulation, nomenclature, mechanism of reaction, and 
overall equations for property reactions of the following classes 
of compounds: aldehydes; ketones; amines; organosulfurs; 
carbonic acid derivatives; multihydroxyaldehydes and deriva- 
tives including stereochemistry; carbohydrates; arenes; aryl 
halides; arenesulfonic acids; nitroarenes; arylamines; phenols; 
quinones; aromatic aldehydes, ketones, alcohols and carboxylic 
acids; multicyclic aromatic hydrocarbons and derivatives; 
heterocyclics and alkaloids. The laboratory work consists of 
instruction and practice in planning and successfully carrying 
out reactions to form solid products isolatable by crystallization. 

CH 223 Introductory Organic Chemistry I (3-3)4 

[Primarily for students not majoring in chemistry] 

Lectures in this course will include discussions of struc- 
tures (with emphasis on molecular orbital theory and stereo- 
chemistry), classification by functionality, nomenclature, syn- 
theses, and reactions and reaction mechanisms of organic 
compounds. The laboratory phases of the course work will be 
devoted to product separation and purification techniques, and 
methods of synthesis of industrially important organic 
compounds. 

CH 224 Introductory Organic Chemistry II (3-3)4 

[CH 223] 

A continuation of the first semester subject (CH 223). 

CH 232 Physical Chemistry (3-3)4 

[MA 203] 

Basic physical chemical approaches to studies of gases, 
laws of thermodynamics, solution properties, chemical and 
phase equilibria. For chemistry majors only. 

CH 311 Analytical Chemistry II (2-4)3 

[CH 210, CH 222, CH 333 concurrently] 

The lecture consists of an introduction to simple and com- 
plex equilibria, kinetics, fundamentals of instrumentation and 
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the chemical and instrumental bases of the tools of modern 
chemical analysis. 

The laboratory furnishes instruction in fundamental analyti- 
cal techniques from gravimetric and volumetric methods to use 
of modern instrumental techniques to separate, purify and de- 
termine the structure of unknown organic and inorganic 
compounds. 

CH 321 Organic Chemistry Laboratory II (1-6)3 

[CH 222] 

A continuation of CH 222 laboratory involving additional 
laboratory work in organic chemistry with emphasis on modern 
techniques of synthesis. 

CH 333 Physical Chemistry (3-3)4 

[CH 232] 

[For chemistry majors only] 

Introduction to principles of statistical mechanics, kinetics, 
electrochemistry, and atomic and molecular structure. 

CH 335 Principles of Physical Chemistry (3-3)4 

[MA 203] 

Similar to CH 232 and 333 but designed for students not 
majoring in Chemistry. 

CH 336 Principles of Physical Chemistry (3-3)4 

[CH 335] 

A continuation of CH 335. 

CH 342 Organic Qualitative Analysis (1-6)3 

[CH 222] 

Methods of identification of “unknown” organic substances 
whose properties have been previously published in the 
chemical literature. 

CH 403 Chemistry of High Polymers (3-4)4 

[CH 222 or 224; CH 333 or 336] 

The physical and organic chemistry of monomers and poly- 
mers, including a consideration of non-bonding forces, spec- 
troscopic methods of structure determination, structure and 
property correlations, fractionation, thermodynamics, and 
methods of molecular weight determination for polymers in so- 
lution; the kinetics of condensation and addition polymerization 
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as applied to polymers and copolymers, mechanism of free rad- 
ical and ionic polymerization, stereo-specific polymers, the 
chemistry of the more common polymers systems, and prepara- 
tion of their corresponding monomers. 

CH 404 Chemistry of High Polymers (3-4)4 

[CH 403] 

A continuation of CH 403. 

CH 407 Undergraduate Thesis (0-9)3 

[Permission of Department Head and Instructor] 

Open only to Seniors majoring in chemistry. Research in 
analytical, organic, inorganic, physical, and polymer chemistry. 

CH 408 Undergraduate Thesis (0-9)3 

A continuation of CH 407. Both semesters must be taken 
and not more than six credits indicated may be used in meeting 
degree requirements. Letter grades are given in both semesters. 
A written thesis is required following the conventional form of 
introduction, literature survey, results and conclusions. One 
copy of the thesis must be filed with the department office. 

CH 409 History of Chemistry (1-0)1 

A seminar course devoted to the discussion of the historical 
development of chemical principles. Each student is required 
to present to the class a paper for discussion. 

CH 411 Advanced Analytical Chemistry (2-4)3 

Identical with CH 311 which replaces it effective for the 
class of 1972. 

CH 413 Nuclear Magnetic Resonance (3-0)3 

and Electron Spin Resonance Spectroscopy 

[CH 432] 

An introduction to the essentials of nuclear and electron 
spin resonance is presented to illustrate the scope and applica- 
tion of the method. May be taken for graduate credit. 

CH 423 Advanced Organic Chemistry (3-0)3 

[CH 222] 

Extension of introductory organic chemistry for chemistry 
majors. Organic compounds and reactions are discussed in 
terms of reaction mechanisms, structure-reactivity and stero- 
chemistry. 
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CH 424 Advanced Organic Chemistry (3-0)3 

[CH 222] 

Synthesis of organic molecules. Selected reagents and 
techniques are discussed with emphasis on the scope and 
limitations of these reactions. The reaction mechanisms are also 
discussed. 

CH 431 Advanced Physical Chemistry (3-0)3 

[CH 333 or equivalent] 

An extension of introductory physical chemistry for under- 
graduate majors and first-year graduate students in chemistry 
and related fields, with emphasis on classical and statistical 
thermodynamics as they apply to the various chemical phe- 
nomena. 

CH 432 Advanced Physical Chemistry (3-0)3 

[CH 431] 

A continuation of CH 431. 

CH 434 Colloid and Surface Chemistry (3-0)3 

[CH 232 or CH 335] 

Theory of colloidal systems including physical chemistry of i 
surfaces, electrokinetic phenomena and molecular kinetic and 
optical properties of colloids. Consideration is also given to 
thin layers and to foams and emulsions including the prepara- 
tion of lyophobic colloidal systems, and the stability of lyopho- 
bic sols. 

CH 442 Advanced Inorganic Chemistry I (3-0)3 

[CH 333] 

A theoretical treatment of the structure of the atom and 
inorganic compounds, with emphasis on physical-chemical 
principles. Included are such topics as wave mechanics, the- 
ories of the chemical bond, crystal field theory, ligand field 
theory, and inorganic stereochemistry. 

CH 443 Advanced Inorganic Chemistry II (3-0)3 

A continuation of CH 442 with emphasis on the dynamics of 
inorganic systems. Reactions in aqueous solvents. Thermo- 
dynamics of coordination compounds. Kinetics of fast reactions 
with such topics as stopped-flow, temperature jump techniques. 
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CH 481 Radiochemistry (2-3)3 

[CH 002, MA 204, PH 202] 

An introduction to the fundamentals of radioactivity and 
radiochemistry. The laboratory work is directed to the detection 
and measurement of radioactivity. Designed primarily for majors 
in chemistry and allied fields. 

CH 482 Radiochemistry (2-3)3 

[CH 481] 

A continuation of CH 481 with emphasis on the applications 
of chemical principles and practices toward the separation of 
radioisotopes. The laboratory experiments are designed to use 
such well-known techniques of separation as solvent extraction, 
precipitation, coprecipitation, and electrochemical displace- 
ment toward this end. 

CH 484 Elements of Radiochemistry (2-3)3 

Chemical principles are reviewed and their applications to 
radiochemistry are discussed. Such topics as separation proce- 
dures and chemical identification of nuclides, radiation chemis- 
try, and study of fission products are included in the course. 

CH 502 Absorption Spectrophotometry and (2-3)3 

Color Measurement 

Theory and application of absorption spectrophotometry to 
the qualitative and quantitative analyses of chemical sub- 
stances in both transparent and opaque media in the ultraviolet, 
visible, and near infrared ranges, including theories of color, 
vision, and subjective color evaluation. 

CH 503 Chemistry of High Polymers (3-0)3 

[CH 222; CH 333] 

An introduction to the physical and organic chemistry of 
high polymers for graduate students. Similar to CH 403-404 but 
with additional assigned reading. 

CH 504 Chemistry of High Polymers (3-0)3 

[CH 503] 

A continuation of CH 503. 

CH 505 Techniques of Polymer Chemistry (0-4)1 

A laboratory subject to be taken concurrently with CH 503 
and designed to acquaint a graduate student majoring in Poly- 
mer Science with the techniques used in the preparation, char- 
acterization, and investigation of macromolecular substances. 
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CH 506 


Techniques of Polymer Chemistry (0-4)1 

A continuation of CH 505. 

CH 509 Introduction to Polymer Physics (3-0)3 

Elements of chain statistics, bonding in polymers, seg- 
mental and molecular motion. First and second order transitions 
and the glass transition temperature. Rubber elasticity. Visco- 
elasticity and mechanics of network response. Electrical and 
optical properties of polymers. Crystalline state in polymers. 

CH 510 Introduction to Macromolecular Biophysics (3-0)3 

Methods of determination of the size and shape of bio- 
macromolecules in the liquid and in the condensed state. 
Physics of albumins: primary, secondary and tertiary structures. 
Physics of the nucleic acids. Memory effects in biomacromole- 
cules and the problem of the genetic code. Biomacromolecular 
activity and biological specificity. Mechano-chemical and elec- 
tro chemical activity of biomacromolecules. 

CH 511 Spectroscopy (3-0)3 

[CH 431 and 432] 

A presentation of molecular spectra and molecular struc- 
ture is presented to illustrate the empirical results and the theo- 
retical background necessary to interpret the results. 

CH 514 Advanced Analytical Chemistry (3-0)3 

[CH 431 or equivalent] 

An emphasis is placed on the determination of molecular 
structure by modern analytical methods, and the effect of mole- 
cular structure on chemical reactions. 

CH 515 Chemical Literature (1-0)1 

Use of the chemical library, journals, reference works and 
other technical publications pertaining to chemical subjects. 
Exercises in finding, assembling and using such data. 

CH 516 Advanced Laboratory Technique (1-3)2 

A study of the theory and application of the more advanced 
techniques and equipment in the preparation and purification 
of organic compounds, including high efficiency fractionation, 
vacuum and molecular distillation, hydrogenation and reactions 
in inert atmospheres. 
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CH 517 Glass Working (0-1)0 

Fundamental techniques in the preparation and assembling 
of glass apparatus. 

CH 521 Physical Organic Chemistry (3-0)3 

Modern and Classical Methodology in the study of organic 
reactions. Fast reactions, linear free energy relationships, tracer 
methods, instrumental techniques and other selected topics will 
be covered. 

CH 522 Physical Organic Chemistry (3-0)3 

[CH 424] 

This is a course in theoretical organic chemistry. General 
topical coverage includes polarization effects, intermolecular 
forces including hydrogen bonding, reactivity indices, transition 
state theory and activation parameters, electronically excited 
organic molecules, isotope effects, stereoselection in elemen- 
tary organic reactions, and selected special topics. 

CH 523 Organic Reaction Mechanisms and Structures (3-0)3 

Designed to provide insight into how reactions occur and 
how the reaction mechanism is studied. Emphasis is placed on 
bonding, substitution and elimination processes, stereochemis- 
try, and conformational analysis. For graduate students only. 

CH 524 Organic Synthesis (3-0)3 

Mechanism, scope, and limitations of important selected 
types of reactions, and design of synthetic sequences. Empha- 
sis is placed on reduction, oxidation, halogenation, alkylation, 
and acylation. For graduate students only. 

CH 527 Stereochemistry (3-0)3 

The fundamental concepts of optical and geometrical iso- 
merism and the relationship of the stereostructures to the phys- 
ical and chemical properties of organic compounds. 

Offered in alternate years. 

CH 531 Statistical Mechanics for Chemists (3-0)3 

[CH 539 or equivalent] 

A continuation of the introductory statistical mechanics 
presented in CH 539. Current theories on such topics as config- 
uration of polymer molecules, rubber elasticity, and solution 
structure, as well as principles of classical statistical mechan- 
ics. 
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CH 535 Advanced Topics in Physical Chemistry (3-0)3 

Selected topics and recent advances in physical chemistry. 
Selection of topics is at the discretion of the instructor. 

CH 537 Chemical Thermodynamics (3-0)3 

[CH 539 or equivalent] 

An advanced subject in chemical thermodynamics, with 
emphasis on the recent mathematical developments in the 
description of chemical systems and with attention given to 
current experimental methods of obtaining thermodynamic 
data. The chemical and physical scientific literature is used 
extensively. 

CH 539 Theoretical Chemistry (3-0)3 

[CH 433 or equivalent] 

The formal and group theoretical aspects of quantum 
chemistry particularly as they apply to molecular structure and 
reactivity. 

CH 540 Chemical Kinetics (3-0)3 

[CH 443 or equivalent] 

The theoretical and empirical treatment of chemical kinetic 
data as well as the methods of obtaining these data. Deter- 
mination of the order of reactions, factors influencing rates, 
application of rate studies in establishing hypotheses for 
reaction mechanism, collision theory, and absolute rate theory. 

CH 543 Modern Inorganic Chemistry I (3-0)3 

[CH 333 or equivalent] 

Similar to CH 443 but designed specifically for graduate 
students. Emphasis is placed on the theoretical-physical con- 
cepts of importance to inorganic chemists. 

CH 544 Modern Inorganic Chemistry II (3-0)3 

[CH 543] 

A continuation of CH 543 with emphasis on the mechanisms 
of inorganic reactions. 

CH 549 Physical Chemistry of (3-0)3 

Macromolecules I 

[CH 503 or CH 509] 

An advanced treatment of the physical chemistry of ma- 
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cromolecules including chain statistics, thermodynamics and 
optical and hydrodynamic properties. 

Offered in alternate years. 

CH 551 Physical Chemistry of (3-0)3 

Macromolecules I 

[CH 503 or CH 509] 

An Advanced treatment of special topics in the physical 
chemistry of macromolecules such as the study of polyelec- 
trolysis solutions, transport processes in the presence of an 
electric field, multiple equilibria, and the kinetics of macro- 
molecular reactions. 

Offered in alternate years. 

CH 553 Organic Chemistry of (3-0)3 

Macromolecules 

[CH 404] 

An advanced study in polymer science concerned with 
modern theoretical concepts and including synthesis, mechan- 
ism of formation, reactions and degradation of macromolecules. 
Offiered in alternate years. 

CH 554 Stereochemistry of (3-0)3 

Macromolecules 

[CH 404, CH 424] 

A treatment of modern methods applicable to the stereo- 
chemistry of macromolecules and including homogeneous and 
heterogeneous catalysis, methods of analysis, synthesis, me- 
chanism, structural consequences generated from geometry, 
configuration or conformation and a statistical treatment of 
tacticity. 

Offered in alternate years. 

CH 561 Advanced Organic Synthesis (3-0)3 

[CH 523 and 524, or equivalent] 

The application of known organic reactions to synthesis of 
chemical species in such fields as terpenes, steroids, alkaloids, 
antibiotics. Theoretical implications of organic reactions are 
also discussed. 

Offered in alternate years. 

CH 564 Organic Qualitative Analysis (1-6)3 

Similar to CH 342 but designed for graduate students ma- 
joring in chemistry. 
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CH 565 Heterocyclic Chemistry (3-0)3 

Classification, nomenclature, structure, synthesis, and util- 

ity of the more important classes of heterocyclic compounds. 
Offered in alternate years. 

CH 568 Structural Analysis (3-0)3 

Practical application of instrumental data in the determina- 
tion of the structure of organic compounds. Includes mass 
spectroscopy, ultra violet spectroscopy, infrared spectroscopy 
and nuclear magnetic resonance spectroscopy. 


CHEMICAL ENGINEERING 

CN 203 Introduction to Chemical Engineering (2-0)2 

[CH 002, MA 104] 

Introduction to the fundamentals of chemical engineering. 
Curve plotting, introduction to chemical equilibria and kinetics. 
Development of flow sheets and introduction to mass balances. 
Review of chemical reactions and analysis of two processes. 

CN 204 Chemical Engineering Calculations (3-0)3 

[CN 203, MA 204 taken concurrently] 

Mass and Energy balances, including phase separation 
and elementary thermochemistry. Steady-state calculations and 
applications to chemical engineering processes. Introduction 
to unsteady-state concepts. 

CN 206 Fluid Mechanics (2-0)2 

Introduction to fluid statics and application of fluid mechan- 
ics principles to the analysis of and design of fluid systems. 
Design of fluid meters and conduits. Friction factor, pressure 
drops in laminar and turbulent flow and introduction to boundary 
layer theory. 

CN 208 Chemical Engineering Laboratory I (0-3)1 

[CN 203] 

Introduction to chemical engineering concepts. The ma- 
terial balances, reaction rates, and orders of reactions. Phase 
separations and development of elementary unit process con- 
cepts. 
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CN 303 


(3-0)3 


Transfer Operations I 

[CN 204] 

Energy transport by conduction, convection, and radiation, 
steady state and unsteady state in one and multi-dimensional 
systems. Equations of motion are derived for use in convection 
and design equations are then developed for heat exchangers, 
condensers and other process heat transfer equipment. 

CN 304 Transfer Operations II (3-0)3 

[CN 204] 

Application of phase equilibria to design methods for stage- 
wise operations. Specific reference is made to Distillation, 
Absorption, Extraction and Humidification. 

CN 311 Chemical Engineering Thermodynamics (3-0)3 

[CN 303 taken concurrently] 

Application of the First and Second Laws of Thermodynam- 
ics to chemical engineering problems. Heats of reaction and 
enthalpy changes as a function of temperature; fugacity and 
activity; state properties; homogeneous and heterogeneous 
equilibria; electrochemical effects. 

CN 312 Chemical Engineering Thermodynamics II (3-0)3 

[CN 311] 

A detailed rigorous treatment of topics not covered in 
CN 311. Additional material on general thermodynamic rela- 
tions are developed for use in application of non-ideal gases 
and real substances. Interpretation of phase equilibrium data 
and applications are covered, as well as an introduction to sta- 
tistical thermodynamics. 

CN 315-316 Chemical Engineering Laboratory (0-3) (0-3)2 

II and III 

[CN 303 and CN 304 taken concurrently] 

Experimental projects involving various unit operations. 
Both group and individual projects. Written and oral reports. 
Application of chemical engineering principles. 

CN 319 Special Projects Credits to be arranged 

Research projects to be undertaken by the student with the 
supervision of a staff member. Usually will be an original prob- 
lem. Reports required on project work. 
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CN 403 


Reactor Design and Kinetics 

[CN 304] 


(3-0)3 


Review of principles underlying rates of transformation of 
matter and energy; effect of temperature and catalysis on chem- 
ical reactions; application to design of chemical reactors; use 
of digital computers in solution of problems. May be taken for 
graduate credit. 



CN 405 Transport Phenomena (3-0)3 

[CN 304 or Permission of Instructor] 

Review of transport mechanisms, shell momentum, energy 
and mass balances. Careful definition of transport coefficients, 
equations of continuity, motion and energy for steady and tran- 
sient processes. Macroscopic balances applied to systems of 
interest and solutions to problems are emphasized. May be 
taken for graduate credit. 


CN 407 Engineering Analysis (3-0)3 

of Chemical Processes 

[CN 304] 

A qualitative and quantitative analysis of selected chemical 
processes from a chemical engineering and economic view- 
point. Interrelationships between various segments of the in- 
dustry. Reports and plant visits. May be taken for graduate credit. 

CN 408 Material Science (3-0)3 

[Approval of Instructor] 

Study of materials for engineering and construction pur- 
poses from the standpoint of physical and chemical structures. 
Corrosion and elementary electrochemistry. Structures of 
metals, non-metals and polymeric materials. Structure of ma- 
terials related to performance. May be taken for graduate credit. 

CN 410 Process Analysis and Plant Design (3-0)3 

[CN 304, CN 316] 

Economic principles applied to evaluation and optimization 
of various chemical engineering processes. Several minor 
projects and one major design problem requiring written reports 
and oral presentation. Use of computers in design, computa- 
tions. May be taken for graduate credit. 
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CN 414 


(3-0)3 


Process Dynamics and Control 

[CN 204, MA 204] 

An introduction to chemical process control, description of 
processes and equipment by differential equations and the 
LaPlace transform. Representation of open and closed loop by 
block diagrams. Control loop stability is discussed together with 
methods of representing dynamic behavior on Bode and Nyquist 
diagrams and related to experimental data. May be taken for 
graduate credit. 

CN 416 Profession Orientation (1-0)1 

A series of lectures and discussion groups primarily with 
seniors and graduate students to acquaint them with the me- 
chanics of business, finance and taxes, unionism, organization 
of businesses and what is expected by industry and society of a 
professional engineer. 

CN 419 Special Senior Projects Credits to be arranged 

Original research projects primarily in the chemical engi- 
neering field and supervised by a staff member of the Depart- 
ment. Reports required on work done. 

CN 503 Absorption and Extraction (3-0)3 

[CN 304] 

Principles of separation; phase diagrams and multicom- 
ponent mixtures; mathematical and graphical solutions to mass 
transfer problems. Use of computer in some problem solutions. 

CN 506 Colloid Chemistry for (3-0)3 

Chemical Engineers 

Colloid chemistry principles applied to chemical engineer- 
ing processes. Zeta potential and its applications; special prob- 
lems involving surface chemistry and physics. 

CN 507 Corrosion and Electrochemical (2-0)2 

Principles 

[Approval of Instructor] 

Electrochemical principles and physical chemistry relating 
to corrosion of metals. Materials of construction and desgin 
based on these principles. Prediction of metal behavior in 
process design. 
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CN 510 Water Resources Management (3-0)3 

[Approval of Instructor] 

A study of all actual and potential sources of potable and 
industrial water is made, giving particular attention to origin, 
chemical composition and possible sources of contamination. 
Methods of purification of water including reclamation of saline 
waters are studied in detail, particularly from a chemical engi- 
neering standpoint. Economic factors of purification and water 
distribution are also studied. 

CN 511 Structure and Properties of Matter (3-0)3 

[Approval of Instructor] 

Fundamental properties of matter as they relate to chemical 
engineering problems. Materials of construction. Rheological 
properties of polymeric materials and their application to chem- 
ical engineering. Micro and macro structures related to end-use 
performance. 

CN 517 Advanced Distillation (3-0)3 

[CN 503] 

Review of principles of mass separation. Multicomponent 
distillation. Design of columns and analysis of specific systems. 
Use of computers in solution of distillation problems. 

CN 519 Advanced Chemical Engineering (3-0)3 

Thermodynamics 

[CN 312] 

A critical examination of classical thermodynamics from a 
chemical engineering viewpoint, emphasizing the fundamental 
laws. General thermodynamic relations are used to develop 
equations for pure, ideal gases and real substances. Selected 
topics in applications of thermodynamics to equilibrium systems, 
refrigeration and other equipment. 

CN 521 Introduction to Environmental Engineering (3-0)3 

[Approval of Instructor] 

This course introduces the student to the problem of the 
magnitude and causes of environmental pollution, in all of its 
aspects. The problems of water and air pollution are given par- 
ticular emphasis and the student is given special projects for 
investigation. The course covers primarily the assessment and 
evaluation of the magnitude of the problem but does not con- 
sider the known or possible solutions to the problem of environ- 
mental pollutions. 
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CN 522 Environmental Waste Management (3-0)3 

[Approval of Instructor] 

A detailed study is made of the various sources of wastes 
and pollution from municipal and industrial sources. The first 
part of the course emphasizes current methods of waste control 
and purification of waste waters with particular emphasis on the 
chemical engineering aspects of the technology. The last part 
of the course is involved with the present technology of handling 
of gaseous waste systems. Economic factors are emphasized 
and special projects are given for outside study. 

CN 523 Air Resources Use and Control (3-0)3 

[Approval of Instructor] 

This course emphasizes the problems involved in air pol- 
lution and the technology developed for its control. Methods of 
analysis and the technologies of removing gaseous contami- 
nants and particulate solids from waste gas streams are empha- 
sized. The chemical engineering aspects of these techniques 
constitute a major portion of the course. 

CN 527 Legal and Social Aspects of (3-0)3 

Environmental Pollution Reviews 

[Approval of Instructor] 

This course reviews the laws relating to air and water qual- 
ity and to the social aspects of control of these parts of man’s 
environment, environmental engineering and the control of en- 
vironmental pollution. Such topics as the control of oil wastes in 
an ocean environment, specialized chemical discharges such 
as cyanides and other chemical wastes and thermal wastes from 
power plants are investigated. In all cases considerable empha- 
sis is placed on the chemical engineering aspects of these 
pollution problems and their control. Special topics in the local 
area of real importance will also be considered. 

CN 528 Intermediate Transport Phenomena (3-0)3 

[Approval of Instructor] 

An advanced study of the mechanics of momentum, heat 
and mass transfer. The equations of continuity, motion and 
energy are considered for several systems in steady and un- 
steady state processes. Transfer coefficients are defined as a 
microscopic and macroscopic level and the entire subject of unit 
operations are defined in terms of equations of change. Con- 
siderable emphasis is placed upon solutions to problems. 

CN 538 Special Environmental Engineering Projects 

Credits to be arranged 

[Approval of Instructor] 
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DATA PROCESSING 


DP 930 Scientific Computer Programming — (2-1)2 

FORTRAN 

[MA 41] 

[For students in Engineering Technology only] 

A detailed study of the FORTRAN programming language 
for the Institute’s computer with numerous mathematical exam- 
ples and problems; introduction to advanced programming 
techniques and large data processing systems. Student will 
program several basic problems to completion. 


ECONOMICS 

EC 201 Economics I (3-0)3 

The foundations and nature of economic principles. Price 
and production theories, the distribution of income, comparative 
economic systems, and a brief survey of economic doctrines. 

EC 202 Economics II (3-0)3 

National income, money and banking, and monetary and 
fiscal policy. 

EC 211-212 Economic Statistics I and II (3-0) 3-0)6 

Measures of central tendency, dispersion, frequency dis- 
tributions, probability distributions, tests of hypotheses, regres- 
sion analysis, multiple and partial correlation, time series, sea- 
sonal variations, index numbers, and analysis of variance. 

EC 301 Economic Development (3-0)3 

A study of the history of economic development of the 
developed economics with primary emphasis on the United 
States. 

EC 302 Labor Economics (3-0)3 

[EC 202] 

The effect of American capitalism on the position of labor. 
The rise of union organization and the factors in its growth. 
Trends in the labor force, money and real wages, wage problems 
and wage differentials, problems of hours and working condi- 
tions, and causes and remedies for unemployment. 
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EC 303 


Microeconomic Theory 

[EC 202] 


(3-0)3 


An advanced examination of price and production theory, 
the theory of the household and the firm. 

EC 304 Macroeconomic Theory (3-0)3 

[EC 202] 

An analysis of Keynesian and post-Keynesian theory. 
National income accounts, monetary and fiscal policy, and 
econometric models. 

EC 402 Government and Business (3-0)3 

[EC 202] 

An examination of federal, local and state controls on busi- 
ness activity, with emphasis on the economic interpretation of 
the various statutes and court decisions involving business. 

EC 403 International Trade Theory (3-0)3 

[ 202 ] 

The classical and modern trade theories. International pay- 
ments, exchange and trade controls, and international trade 
policy determinants. 

EC 404 Comparative Economic Systems (3-0)3 

[EC 202] 

Income distribution and resource allocation in centrally- 
planned as opposed to market-oriented economics. Emphasis 
on output decisions, role of price, problems of consistency and 
efficiency, success indicators, and incentives. 

EC 407 Econometrics (3-0)3 

[EC 212, 304] 

The course will provide the student both theoretical and 
empirical knowledge of econometrics. Methods of handling data, 
quantative empirical estimates, and tests of economic theory. 

EC 408 History of Economic Thought (3-0)3 

[EC 303] 

Analysis of the development of economic theory; emphasis 
on the rise of classical economic thought. 
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EC 409 National Income and Business Cycles (3-0)3 

[EC 202] 

Analysis of the relationship between national income, total 
spending and the price level. The nature and cause of changes 
in the level of business activity. Business cycle theories, fore- 
casting and the problems of instability. 

EC 410 Economic Development of Less (3-0)3 

Developed Countries 

[EC 202] 

The role of capital (private and social), technology, labor, 
governments, international trade, socio-cultural and institutional 
factors in development. Analysis of capital/output ratios, social 
marginal product, disguised unemployment and overpopulation 
theories. Critical analysis of development strategies. 

EC 411 Public Finance (3-0)3 

[BA 332] 

Study of alternative methods of financing non-market enter- 
prises. Special emphasis on the tax and expenditure policies of 
federal, state and local governments. 

EC 412 Managerial Economics (3-0)3 

[EC 202] 

An economic approach to management decisions. This 
subject draws upon economic analysis to help formulate policy 
in such matters as capital budgeting, multiple product decisions, 
demand analysis and competitive action. 

EC 414 Engineering Economy (3-0)3 

[EC 202] 

The significance of the economic aspects of engineering. 
The economic feasibility of engineering projects, capital replace- 
ment problems, break-even analysis, depreciation and obsoles- 
cence, and operational economy. 

EC 500 Research Seminar (3-0)3 

[Permission of Department Head] 

An honors course to permit the advanced student to do 
research in topics of special interest in economics under faculty 
supervision. 
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ELECTRICAL ENGINEERING 


EE 201 Introductory Circuit Theory I (4-0)4 

[MA 104 and PH 201 concurrently] 

Terminal characteristics of ideal elements, active and pas- 
sive. Ohm’s Law and Kirchoff’s Laws. Introduction to network 
topology, independent variables, loop and nodal analysis. Defi- 
nition and consequences of linearity, superposition theorem. 
Concept of excitation and response. Passive equivalent circuits; 
active equivalent circuits, Thevenin’s and Norton’s theorems. 
Ideal inductance and capacitance, volt-ampere characteristics, 
energy relations, graphical differentiation and integration. First- 
order transients: initial conditions, natural response and natural 
frequencies. Network response to unit step function and unit 
impulse. 

EE 202 Introductory Circuit Theory II (4-0)4 

[EE 201] 

Second-order transients: RLC circuits, natural frequencies 
and the complex-frequency s-plane. Sinusoidal forcing function, 
complex numbers, phasors, sinusoidal steady-state. Average 
real power, reactive power and rms values. Exponential forcing 
function, poles and zeros in the s-plane, concept of the system 
function and its use in determining the forced response and 
natural behavior of circuits. Frequency response and resonance, 
reactance cancellation and concept of s-plane vectors. Theven- 
in’s and Norton’s theorems, superposition, reciprocity, maximum 
power and Tellegen’s theorem. Magnetic coupling, mutual in- 
ductance, ideal transformer. Impedance and admittance and 
hybrid parameters for a two-port network. Introduction to mat- 
rices and their use in circuit analysis. 

EE 207 Basic Electrical Engineering (1-3)2 

Laboratory I 

[EE 201 concurrently] 

Primarily devoted to experimental work designed to ac- 
quaint the student with electrical instruments and the techniques 
of electrical measurements and to provide experimental verifica- 
tion of the behavior of passive electrical circuits. 

EE 208 Basic Electrical Engineering (1-3)2 

Laboratory II 

[EE 207] 

Continuation of EE 207 
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EE 221 Fundamentals of Electricity (3-0)3 

[MA 104, PH 201 concurrently] 

[Not open to students majoring in Electrical Engineering] 

An introduction to electric circuits. Direct-current circuits, 
network theorems, energy storage elements, solution of equilib- 
rium equations, complex impedance, analysis of steady-state 
a.c. circuits, two-terminal networks, and two-terminal-pair net- 
works. 

EE 212 Introductory Electronics (3-0)3 

[EE 211] 

[Not open to students majoring in Electrical Engineering] 

A background subject in electronics presenting the prop- 
erties and uses of vacuum tube and semiconductor devices. 

EE 214 Electrical Machinery Laboratory (0-3)1 

[EE 211] 

[Not open to students majoring in Electrical Engineering] 

An introductory laboratory course primarily devoted to the 
measurement of terminal characteristics of electrical machinery. 

EE 306 Electromagnetic Theory (4-0)4 

[MA 313] 

Electricity and magnetism presented from the field theory 
point of view, using vector analysis and Maxwell’s equations. 
The static electric field in polarizable and conducting media, 
static magnetic fields of steady electric currents and ferromag- 
netic materials; time-changing electric and magnetic fields, 
magnetic induction, electromagnetic waves and energy flow, 
and boundary value problems. 

EE 311 Electronics Laboratory I (1*3)2 

[EE 208; EE 319 concurrently] 

An intermediate course primarily devoted to laboratory ex- 
ercises in which the experiments are designed to stimulate an 
appreciation for the limitations of basic electronic equipment. 
The experiments are closely coordinated with allied courses 
and provide experimental verification of the properties of elec- 
tronic devices and circuits. 

EE 312 Electronics Laboratory II (1-3)2 

[EE 311 and EE 320 concurrently] 

Continuation of EE 31 1 . 
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EE 315 


(4-0)4 


Signal and System Analysis 

[EE 202, MA 204] 

Natural and forced response of linear systems; exponential 
excitation, impulse response, and system function. Orthogonal 
functions, Fourier series analysis, impulse method of coefficient 
evaluation. Fourier transforms, complex Fourier transforms and 
Laplace transforms and frequency analysis of linear systems. 
Causality and Paley-Wiener criterion, distortionless ideal filters. 
Natural frequencies related to poles and zeros of pertinent im- 
pedances. Time-convolution applied to system analysis. Fre- 
quency-convolution applied to power spectra, modulation and 
sampling. 

EE 318 Digital Computation in (3-3)4 

Electrical Engineering 

[EE 201 or EE 211] 

The application of digital computers to the solution of 
electrical engineering problems with emphasis on compiler lan- 
guages such as FORTRAN. Example problems are chosen to 
parallel material treated in other electrical engineering courses 
where possible. Computer aided circuit design and digital sim- 
ulation techniques are introduced with specific examples in 
ECAP and PACTOLUS. 

EE 319 Electronics I (4-0)4 

[EE 202 and PH 201] 

Ebers-Moll models of the transistor from basic principles of 
field theory. Introduction to the fundamental concepts of elec- 
tronics including break point analysis, piecewise linearization, 
active circuit theory and incremental analysis. 

EE 320 Electronics II (4-0)4 

[EE 319] 

A detailed study of electronic circuit design including op- 
erating point stability, h parameters, cascading of stages, fre- 
quency response of linear amplifiers, feedback amplifiers and 
other topics. 

EE 321 Electrical Energy Conversion (3-0)3 

[EE 211, MA 203] 

[Not open to students majoring in Electrical Engineering] 

The generation, control, utilization and conversion of elec- 
trical energy. 
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EE 348 Basic Electrical Engineering (3-0)3 

Concepts 

[MA 104] 

[Not open to students majoring in Electrical Engineering] 

An introduction to the basic principles of electricity; includ- 
ing the concept of voltage, current, resistance, inductance and 
capacitance; Ohm’s and Kirchoff’s Laws; Thevenin’s and Nor- 
ton’s Theorems. Emphasis will frequently be placed on pointing 
out analogous problems in the chemical and mechanical engi- 
neering fields. Other areas of coverage will include transient and 
sinusoidal steady state analysis of RLC circuits, motor and gen- 
erator concepts and an introduction to solid state devices in- 
cluding the semiconductor diode and transistor. 

EE 351 industrial Electronics (3-0)3 

[For students majoring in Industrial Management only] 

The principles of alternating currents as a background for 
the understanding of electronic circuits; the elements of vacuum 
tube, gaseous-tube and semiconductor device characteristics 
and of circuits utilizing such devices for the purpose of rectifica- 
tion, amplification and oscillation; and industrial photo-electric 
and time delay relays. 

EE 353 Electrical Controls and Power Circuits (3-0)3 

[MA 203] 

[Not open to students majoring in Electrical Engineering] 

Power requirements in single-phase and three-phase pow- 
er circuits; operating characteristics of various types of direct- 
current and alternating-current motors and generators; manual 
and automatic electric controls including photoelectric relays, 
time delay relays and motor control. 

NOTE: Courses in the 400 Series may be taken for graduate 
credit upon approval of the student’s advisory com- 
mittee. 

EE 403 Microwave Electronics (3-0)3 

[EE 306] 

Elements of electromagnetic theory, transmission lines, 
impedance matching, waveguides, generation and focusing of 
high-current electron beams with electric and magnetic fields, 
electron optics, velocity modulation, space charge wave propa- 
gation and traveling wave interaction with electron beams with 
application to microwave amplifiers and oscillators, and an- 
tennas. 
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EE 409 Applied Electronics (0-4)2 

Laboratory I 

[EE 312] 

The purpose of this laboratory is to give the student an ex- 
perimental familiarity with the nature, application and perform- 
ance of various electronic devices. Emphasis is given to methods 
of electrical measurement and the preparation of technical 
reports. 

EE 410 Applied Electronics (0-4)2 

Laboratory II 

[EE 409] 

Continuation of EE 409 

EE 411 Logical Design of (3-0)3 

Digital Computers I 

[EE 319] 

Foundations for the complete design of digital computer 
subsystems, such as the arithmetic unit, computer memory, 
control, and input-output equipment with emphasis on basic 
circuity as well as the logical tools: flip-flops, shift-registers, 
logical gates, and magnetic core memories. Boolean algebra, 
system synthesis, coding, and error detection. 

EE 412 Logical Design of (3-0)3 

Digital Computers II 

[EE 411] 

Continuation of EE 411 

EE 413 Linear Feedback Systems (3-0)3 

[EE 315] 

Mathematical models of feedback systems, system charac- 
teristics and performance specifications stability; analysis tech- 
niques including root locus, log magnitude and phase diagrams, 
the Nyquist and Nichols plots. 

EE 414 Feedback Control Systems (3-0)3 

[EE 413] 

Time domain analysis of feedback control systems, com- 
pensation, Truxal’s synthesis procedure, complex control sys- 
tems and a.c. carrier systems. 
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EE 416 Electronic Amplifier Circuits (3-0)3 

[EE 320, EE 413] 

An integrated treatment of the analysis and design of vacu- 
um tube and transistor amplifier circuits with emphasis on the 
design of such circuits. The majority of circuits considered are 
of the small-signal category, i.e., Class A operation. 

EE 417 Absolute and Symbolic Programming (3-0)3 

[EE 318] 

A study of machine language and assembly language pro- 
gramming of the modern high speed binary computer. In addi- 
tion to mathematical problem solving techniques, the use of 
on-line computers in data acquisition and process control is 
treated. Students are expected to prepare and personally pro- 
cess programs on the HP 2116B binary computer. Although this 
course is open to all qualified students, it is primarily intended 
as an introductory course in computer science for electrical 
engineering majors. 

EE 425 Wave Shaping and (3-0)3 

Generation I 

[EE 320] 

Principles and methods of wave shaping and wave genera- 
tion using active and passive elements. Timing, switching, mem- 
ory devices, oscillation, and wave shaping. Free use is made 
of piecewise-linear approximation, the break-point method, 
and/or the assumed diode state in conjunction with linear net- 
work theory. Particular emphasis is given to model representa- 
tion and its analysis. 

EE 426 Wave Shaping and (3-0)3 

Generation II 

[EE 425] 

Continuation of EE 425 

EE 429 Network Synthesis (3-0)3 

[EE 315, MA 313] 

A review of methods of analysis useful in the study of sig- 
nals; systems and their response; impedance and admittance 
properties relating the frequency and time domain aspects of 
physical circuit behavior; linear passive network theory, empha- 
sizing the synthesis aspects; fundamental works of Foster, 
Cauer, Brune, Darlington, and Guillemin applied to the design 
of networks having prescribed driving-point and transfer char- 
acteristics. 
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EE 435 


(3-0)3 


Special Topics in 
Electrical Engineering I 

[Permission of Instructor] 

An analytic consideration of one or more special topics 
selected from recent developments in the field of electrical 
engineering. 

EE 436 Special Topics in (3-0)3 

Electrical Engineering II 

[EE 435] 

Continuation of EE 435 

EE 439 Introduction to Electrical Systems (3-0)3 

[EE 315 and EE 320] 

An introduction to both power and communication systems, 
including distributed constant transmission lines, power system 
operation, communication systems using amplitude, angular and 
pulse modulation, and a survey of radio propagation. 

EE 440 Electrical Communication Systems (3-0)3 

[EE 439] 

A continuation of the study of communication systems in- 
cluding the statistical properties of signals and noise, data trans- 
mission, error detection and correction, signal to noise ratio 
and channel capacity of various systems. 

EE 444 Electrical Power Systems (3-0)3 

[EE 439, EE 454 concurrently] 

Design and operation of present-day power networks con- 
sidered both from the viewpoint of economy and reliability in- 
cluding the problems of power and frequency control, system 
stability and fault analysis. 

EE 445 Analog Devices (3-0)3 

and Techniques 
[EE 319] 

A survey of analog devices and techniques. Primary empha- 
sis is on general techniques although conventional analog com- 
puters are discussed extensively as examples of the application 
of the techniques. Operational amplifiers, multipliers, amplitude 
and time scaling. 
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EE 446 


(3-0)3 


Digital Devices 
and Techniques 

[EE 319] 

A survey of digital devices and techniques. Primary empha- 
sis is on general techniques although conventional digital com- 
puters are discussed extensively as examples of the application 
of the techniques. Machine organization, number systems, 
Boolean algebra, arithmetic operations, memory devices, analog 
to digital conversion, and digital to analog conversion are 
discussed. 

EE 454 Electromechanics (3-0)3 

[EE 202 and MA 204] 

The principles of electromechanical energy conversion ap- 
plied to rotating machinery, control systems, and devices such 
as microphones, loudspeakers, accelerometers, servomotors, 
and space vehicles. A first course for the student of electrical 
engineering who will use rather than design electromechanical 
devices. 

NOTE: Courses in the 500 Series are primarily intended for 
graduate students although they may be elected by well- 
qualified undergraduate students. 

EE 503 Solid-State Physical (3-0)3 

Electronics I 

[EE 320] 

A physical interpretation of the properties of materials in 
terms of their dielectric constant, magnetic permeability, and 
electrical conductivity; dielectric, ferroelectric, and piezoelec- 
tric materials; diamagnetic, paramagnetic, ferromagnetic, anti- 
ferromagnetic, and ferrimagnetic materials; metals, semicon- 
ductors, and insulators; and applications to electrical engineer- 
ing devices. 

EE 504 Solid-State Physical (3-0)3 

Electronics II 

[EE 503] 

Continuation of EE 503 

EE 505 Microwave Electronics I (3-0)3 

[EE 306] 

Elements of electromagnetic theory, transmission lines, 
impedance matching, waveguides, antennas, microwave oscil- 
lators and amplifiers, klystrons, magnetrons, and traveling wave 
tubes. 
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EE 506 Microwave Electronics II (3-0)3 

[EE 505] 

Continuation of EE 505 

EE 507 Electromagnetics I (3-0)3 

[EE 306] 

Solution of Laplace’s and Poisson’s equations in rectan- 
gular, cylindrical and spherical coordinates. Green’s function 
and conformal transformations. Also boundary value problems, 
radiation, transmission lines and wave guides will be treated. 

EE 508 Electromagnetics II (3-0)3 

[EE 507] 

Continuation of EE 507 

EE 509 Systems Analysis-Transform (3-0)3 

Techniques 

[EE 315] 

Theory of functions of a complex variable. Applications of 
transform calculus to the solution of differential equations which 
arise in the treatment of mechanical, acoustical, thermal and 
electrical systems. 

EE 510 Systems Analysis-State (3-0)3 

Variable Techniques 

[MA 533] 

State variable formulation and solution of differential equa- 
tions which arise in the treatment of mechanical, acoustical, 
thermal, and electrical systems with consideration of canonical 
forms for computer simulation. 

EE 515 Nonlinear Control Systems (3-0)3 

[EE 413] 

Analytic and numerical methods for the analysis and design 
of nonlinear control systems. Phase plane, describing function, 
the methods of Lyapunov and Popov and other nonlinear analysis 
techniques are treated. 

EE 517 Optimal Control Systems (3-0)3 

[EE 413] 

A study of the analysis and design of optimal control sys- 
tems. Both deterministic and random input signals are dis- 
cussed. Introduction to adaptive control systems. 
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EE 519 Sampled-Data Control Systems (3-0)3 

[EE 413] 

The sampling process, reconstruction of sampled signals, 
the Z transform. Block diagram and signal flow graph represen- 
tation of sampled-data systems and the time response of such 
systems. 

EE 521 Automata Studies (3-0)3 

[EE 412] 

Mathematical foundation of automata, including probabil- 
istic logics, neuron analogs, Turing machines, and learning 
theory. 

EE 523 Digital Computer Software (3-0)3 

[EE 417] 

A discussion of formal languages and translators with par- 
ticular reference to assemblers, and compilers. Student pro- 
grams are executed on available digital computers. 

EE 525 Simulation Techniques (3-0)3 

[EE 318; EE 445] 

A study of modern analog, digital and hybrid techniques for 
the simulation of continuous and discrete systems and pro- 
cesses. The student is expected to study a number of practical 
engineering systems through the use of simulation techniques 
on available analog and digital computers. 

EE 529 Network Synthesis I (3-0)3 

[EE 315] 

The formulation of the fundamentals of network theory; 
establishing realizability conditions and synthesis techniques for 
various classes of networks and network functions; methods for 
realizing one or more networks whenever a function of the given 
class is prescribed. 

EE 530 Network Synthesis II (3-0)3 

[EE 529] 

Continuation of EE 529 

EE 537 Introduction to Bio-Medical Engineering (3-0)3 

[EE 320] 

A survey of the use of engineering methods in the life sci- 
ences. Topics covered include instrumentation techniques and 
devices, computer diagnosis of disease, computer aided data 
analysis, telemetry, ultrasonic techniques, artificial organs, 
prosthetic devices, biological modeling and simulation. Neces- 
sary biological background information is introduced as needed. 
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EE 539 Biological Systems (3-0)3 

[EE 413, EE 445; EE 537] 

A discussion of the application of modern control theory to 
the study of biological systems. Modeling and simulation tech- 
niques are emphasized. Necessary biological background in- 
formation is introduced as required. 

EE 545 Coding Theory (3-0)3 

[MA 533] 

Concepts and recent developments in the use of codes for 
error control in data handling systems. Encoding and decoding 
procedures and their implementation in computational algo- 
rithms and hardware organizations are investigated in detail. 

EE 547 Statistical Communication Theory (3-0)3 

[MA 584] 

A study of statistical communication problems. Particular 
topics include the description of signals and noise as stochastic 
processes, optimum smoothing and prediction and statistical 
decision theory. 

EE 548 Information Theory (3-0)3 

[MA 584] 

A study of the probabilistic measure of information trans- 
mitted by information sources, the determination of the infor- 
mation handling capacity of communication channels and 
fundamental coding theorems. 

EE 549 Introduction to Lasers and Masers (3-0)3 

[EE 306 or PH 353; EE 403] 

A first course on Lasers and Masers not requiring quantum 
mechanics as a prerequisite. Classical electric and magnetic 
dipole models are developed to describe the quantum interaction 
between atoms or molecules and the radiation field. This course 
is designed to prepare the student to read the literature on the 
subject. 

EE 551 Electro-Optics (3-0)3 

[EE 306, EE 315; EE 549] 

Principles of optical propagation as described by the Fres- 
nel-Kirchoff Integral and the Rayleigh Integral, concept of trans- 
form theory as applied to optical imaging systems, transform 
theory of conjugate focal plane of lenses in coherent optical 
systems, geometrical optics as described by Newtonian lens 
formulae and principles of holographic three-dimensional wave- 
front reconstruction. 
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EE 552 


(3-0)3 


Electro-Optics II 

[EE 551] 

Continuation of EE 551 

EE 975 Basic Electricity (3-3)4 

[PH 942, 45.41] 

[For Engineering Technology students only] 

An introduction to electric circuits for students who have a 
background in basic principles of electricity and magnetism. 
Includes illustrative laboratory projects. 

EE 978 Basic Electronics (3-0)3 

[EE 975] 

[For Engineering Technology students only] 

A background subject in electronics presenting the proper- 
ties and applications of vacuum tube and semiconductor de- 
vices. Intended for the student who will use rather than design 
electronic circuits. 


INDUSTRIAL MANAGEMENT 

IM 371 Operations Research (3-0)3 

An analysis of linear probabilities systems. Concurrent pre- 
sentation of examples in the area of system reliability, conges- 
tion processes, search procedures, inventory control, and other 
operating problems of systems. 

IM 372 Production Problems (3-0)3 

[BA 371] 

A quantitatively oriented case course stressing the func- 
tional interrelationship of major manufacturing decisions facing 
management. Emphasis will be placed on problems of opera- 
tions management, including scheduling, inventory control and 
facilities design, and methods of implementation, applied theory 
of mathematical programming, simulation, statistical models and 
organizations design. 

IM 483 Statistical Quality Control (3-0)3 

[MA 383 or EC 21 2] 

Control charts for maintaining the quality of manufactured 
products and sampling plans for the reduced inspection of 
manufactured products and of raw materials. 


184 


IM 500 Research Seminar 3 

[Permission of Department Head] 

Designed to give the better student an opportunity, under 
the direction of a faculty member, to do research in, and report 
on, an area of special interest. 


Languages and Literature 

LL 109-110 English for International (3-0) (3-0)6 

Students 

Training in exposition. Reading and evaluation of selec- 
tions representative of the major literary types. Designed to 
meet the English requirement for those for whom English is a 
second language. 

LL 111-112 English I and II (3-0) (3-0)6 

Introduction to literature through the essay, non-dramatic 
prose fiction, poetry, and drama. Critical papers. 

LL 209 Technical and Scientific (3-0)3 

Communication 
[LL 111-112] 

Training in the theory, design, and organization of reports 
in science and industry. Preparation of written and oral reports 
for specific scientific and technical problems. 

LL 213 Introduction to English Literature: to 1798 (3-0)3 

[LL 111-112] 

Interpretation and criticism of selections from the major 
writers in the chief periods of English Literature to 1798. 

LL 214 Introduction to American Literature: (3-0)3 

from 1865 

[LL 111-112] 

Interpretation and criticism of selections from the major 
writers in the chief periods of American Literature from 1865. 

LL 215 Introduction to American Literature: (3-0)3 

to 1865 

Interpretation and criticism of selections from the major 
writers in the chief periods of American Literature to 1865. 
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LL 216 Introduction to English Literature: (3-0)3 

from 1798 

[LL 111-112] 

Interpretation and criticism of selections from the major 
writers in the chief periods of English literature from 1798. 

LL 218 Negro-American Literature (3-0)3 

[LL 111-112] 

A study of poems, plays, short stories and novels by Negro- 
Americans from 1920 to the present, including Langston Hughes, 
Richard Wright, James Baldwin, Ralph Ellison, and others. 

LL 233 Comparative Literature (3-0)3 

[LL 111-112] 

A consideration of at least six world classics as keys to the 
development of modern culture. 

LL 234 Shakespeare (3-0)3 

[LL 111-112] 

Shakespeare’s chief tragedies, comedies, and chronicles. 
Consideration of Shakespeare’s views on the nature of man. 

LL 259-260 Elementary German (3-0) (3-0)6 

Fundamentals of grammar and basic vocabulary. Audio- 
lingual emphasis in developing proficiency in speaking, com- 
prehension and reading. Tapes available for laboratory use. No 
credit for the first semester without the second. 

LL 261-262 Elementary Technical German (3-0) (3-0)6 

Introductory course designed for students who wish to ac- 
quire facility in translating scientific material from German to 
English. Introduction to fundamentals of grammar, problems of 
syntax and idiom, with emphasis on scientific terminology. No 
credit for the first semester without the second. 

LL 263-264 Elementary French (3-0) (3-0)6 

An introduction to the study of the French language to 
develop a reading knowledge. Limited practice in pronunciation 
and writing. No credit for the first semester without the second. 
For students who have had less than two years of secondary 
school training in French. 
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LL 265-266 Elementary Russian (3-0) (3-0)6 

An introduction to the study of the Russian language for 
students who have not previously studied Russian, or for those 
who have studied it for not more than one year at the secondary 
level. Emphasis on basic grammar and on understanding both 
written and spoken Russian. Tapes available for laboratory use. 
No credit for the first semester without the second. 

LL 267-268 Elementary Spanish (3-0) (3-0)6 

An introduction to the language for those who have not 
previously studied Spanish or who have not had more than one 
year of the language at the secondary level. Emphasis on the 
language as heard and spoken, as the first step in developing 
skills in reading and writing. No credit for the first semester 
without the second. 

LL 269-270 Elementary Modern Greek (3-0) (3-0)6 

The fundamentals of the language will be studied with 
emphasis on vocabulary, reading, and writing. Stress will also 
be given to oral expression. No credit for the second semester 
without the first semester or its equivalent. 

LL 311 Advanced Composition (3-0)3 

[LL 111-112] 

An intensive course in the rhetorical modes of exposition, 
with emphasis on argumentation. Students will present and 
defend papers every two weeks. 

LL 313 Introduction to Continental Literature (3-0)3 

[LL 111-112] 

Interpretation and criticism of selections from major Conti- 
nental writers through the Renaissance. 

LL 314 Continental Literature Since the Renaissance (3-0)3 

[LL 111-112] 

Interpretation and criticism of selections from major Conti- 
nental writers of the Neoclassic through the modern period. 

LL 315 Myth and Symbol in Literature (3-0)3 

[LL 111-112] 

An examination of the use of myth and symbol in modern 
literature for its thematic and cultural-historical significance. 
Emphasis on the analysis literature selected from the works of 
Dostoevski, Gide, Mann, Conrad, D. H. Lawrence and others. 
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LL 316 The English Bible as Literature (3-0)3 

[LL 111-112] 

The several main genres of Biblical literature considered 
as literature. 

LL 333 Problems of Philosophy (3-0)3 

[LL 111-112] 

An introduction to some of the persistent problems of ethics 
and metaphysics and the solutions offered by modern thinkers. 

LL 341 Satire (3-0)3 

[LL 111-112] 

A study of a literary genre. Selected readings from Horace 
and Juvenal through Orwell and Burgess. 

LL 344 Modern Poetry (3-0)3 

[LL 111-112] 

An inductive investigation into the trends of modern Ameri- 
can and British poetry, with emphasis on Hopkins, Yeats, Frost, 
Eliot, Stevens, and Williams. 

LL 345 Modern Irish Literature (3-0)3 

[LL 111-112] 

Irish writing from 1890 to the present, with special empha- 
sis on the works of Yeats, Synge, O’Casey, Joyce, O’Connor, 
and O’Faolain. 

LL 363-364 Intermediate French (3-0) (3-0)6 

[LL 264 or equivalent] 

An intensified study of the language through continued 
acquisition of audio-lingual skills with emphasis on improving 
reading and writing. Use of language tapes, records, news- 
papers, magazines and other media. French will be the language 
of the classroom, as far as student ability will permit. No credit 
for the first semester without the second. 

LL 365-366 Intermediate Literary and (3-0) (3-0)6 

Conversational Russian 

[LL 266 or equivalent] 

An intensified study of the language, with increased oppor- 
tunity for speaking and writing the language. Russian short 
stories, essays and other written material will be supplemented 
by language tapes and records. No credit for the first semester 
without the second. 
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LL 367-368 Intermediate German (3-0) (3-0)6 

[LL 262 or equivalent] 

Practice in oral and written expression with emphasis on 
idiomatic expression, training in syntax, and composition. Sec- 
ond term devoted to selected reading and discussion of signifi- 
cant works in prose and lyric poetry to acquaint the student with 
outstanding authors, ideas, and movements in German literature. 
Tapes available for laboratory use. No credit for the first semes- 
ter without the second. 

LL 369-370 Intermediate Spanish (3-0) (3-0)6 

[LL 268 or equivalent] 

Intensified study of the language, with increased opportu- 
nity for speaking and writing. Frequent opportunity for oral pre- 
sentation in small groups. Readings will include contemporary 
writings as well as selected masterpieces of Spanish literature. 
Tapes and records for laboratory use. Spanish will be the lan- 
guage of the classroom insofar as student ability permits. No 
credit for the first semester without the second. 

LL 435 English Literature of the Eighteenth Century (3-0)3 

[LL 111-112] 

A survey of the prose and verse (excluding drama and the 
novel), with emphasis on the relationship between the literature 
and the intellectual background. 

LL 436 English Romantic Poets (3-0)3 

[LL 111-112] 

A close study of Wordsworth, Coleridge, Byron, Shelley, 
and Keats. Attention will be centered on the ways each of these 
poets articulates characteristically Romantic ideas. 

LL 437 English Literature of the Victorian Period (3-0)3 

[LL 111-112] 

Consideration of selected poetry and prose of the Victorian 
age. Readings, lectures, and discussion. 

LL 444 Popular Culture (3-0)3 

A study of the Hero in American popular culture. Selected 
heroes include the Cowboy, the Tough Guy, the Secret Agent, 
the Politician, the Black, and the Musician. Movies, records, 
magazines, TV, and popular literature will be used. 
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LL 467 Seminar in German Masterpieces (3-0)3 

Selected reading in German Literature from the seventeenth 
to the twentieth century. Discussion and analysis of significant 
German novels, novellen, drama, and lyric poetry. May be taken 
only upon recommendation of the instructor. 

LL 471 The Modern American Novel (3-0)3 

[LL 111-112] 

A consideration of the outstanding American novelists from 
1920 on. Selected works of Faulkner, Hemingway, Wolfe, and 
others. 

LL 472 The Modern British Novel (3-0)3 

[LL 111-112] 

The development of the novel in English literature from 
Conrad and Hardy through Huxley and others. Selected novels 
are read and discussed. 

LL 473 World Drama (3-0)3 

[LL 111-112] 

A survey of the main currents in world drama from early 
Greek drama to modern European drama. Selected significant 
plays from the representative periods in the historical develop- 
ment of world drama are read and discussed. 

LL 474 Modern Drama (3-0)3 

[LL 111-112] 

An analysis of major forces in drama from the time of Ibsen 
to present. Selected representative plays are read and dis- 
cussed. 

LL 476 Nineteenth-Century British Novel (3-0)3 

[LL 111-112] 

The dominant literary form of the period studies in a repre- 
sentative novel of each of the major novelists from Scott to 
Eliot, including Austen, Dickens, Thackeray and Emily Bronte. 

LL 482 The American Short Story (3-0)3 

[LL 111-112] 

A critical survey of the growth and development of the 
American short story. Consideration of the works of Poe, Crane, 
Anderson, and others. 
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LL 495 


(3-0)3 


Reading and Research 
[LL 111-112] 

Independent study under the guidance of individual mem- 
bers of the department. Consideration for admission limited to 
Juniors and Seniors with “B” average. 

LL 961 British Literature (3-0)3 

[For students in Engineering Technology only] 

An introduction to British Literature from the Anglo-Saxon 
Period to the Contemporary Period, with emphasis on major au- 
thors and key periods. 

LL 962 American Literature (3-0)3 

[For students in Engineering Technology only] 

An introduction to the literature of the United States from 
the Colonial Period to the Contemporary Period, with emphasis 
on major authors and historical background. 


MATHEMATICS 

MA 101 Mathematical Analysis I (3-0)3 

Review of algebra, factoring, rectangular coordinates, 
functions and graphs, linear equations, exponents and radicals, 
quadratic equations, inequalities, variation, mathematical induc- 
tion, progressions, approximate numbers, logarithms, mathe- 
matics of investment, trigonometric functions of acute angles, 
solution of right triangles, and logarithmic solution of right 
triangles. 

MA 102 Mathematical Analysis II (3-0)3 

[MA 101] 

Trigonometric functions of any angle, solution of oblique 
triangles, trigonometric formulas and identities, radian measure, 
trigonometric curves, trigonometric equations, complex num- 
bers, polynomials, equation and locus, straight line, circle, 
parabola, ellipse, hyperbola, curve sketching, parametric equa- 
tions, curve fitting, permutations and combinations, probability 
and determinants. 

MA 103 Calculus I (3-0)3 

Functions and graphs, equations of straight lines, the 
conics, the differentiation of algebraic functions together with 
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applications involving tangent lines and velocity and accelera- 
tion, scalar product of two-dimensional vectors, the indefinite 
integral and area under a curve. 

MA 104 Calculus II (3-0)3 

[MA 103] 

Applications of differentiation involving related rates, dif- 
ferentials, maxima and minima; methods of integration including 
parts, trigonometric substitution and partial fractions; the dif- 
ferentiation and integration of exponential, logarithmic and 
trigonometric functions; hyperbolic functions, and parametric 
equations. 

MA 201 Mathematical Analysis III (3-0)3 

[MA 102] 

Sets, set operations, logical statements, Boolean algebra, 
decision making bodies, binary arithmetic, digital computers 
(design and operation), functions and managerial planning, 
functions and their use in economics and business, and mathe- 
matics of investment and finance. 

MA 202 Mathematical Analysis IV (3-0)3 

[MA 201] 

Linear programming with graphs and ordinary algebra, 
vector algebra and matrix algebra used in linear programming, 
simplex method, transportation method, differential calculus, 
limit concept and continuity of a function, integral calculus and 
applications of calculus in business operations. 

MA 203 Calculus III (3-0)3 

[MA 104] 

Applications of integration including volumes, length of arc, 
curvature, work and center of gravity; determinants, scalar and 
vector products of three-dimensional vectors, partial differentia- 
tion, the solution of differential equations including linear, exact, 
homogeneous and nonhomogeneous; applications of differential 
equations. 

MA 204 Calculus IV (3-0)3 

[MA 203] 

Applications of multiple integration including volumes, 
areas, center of gravity, and moment of inertia; polar coordi- 
nates, series including MacLaurin’s and Taylor’s; applications 
of series including series solutions of differential equations. 
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MA 221 Linear Algebra (3-0)3 

[MA 104] 

Mathematical induction, the properties of sets, mappings 
and mathematical logic; vectors in R n , vector spaces, matrices, 
linear mappings, the effect of a change of basis, the matrix 
associated with a linear map; applications to geometry. 

MA 222 Linear Algebra (3-0)3 

[MA 221] 

Scalar products and orthogonality, matrices and bilinear 
maps, polynomials and matrices, triangulation of matrices and 
linear maps, the Spectral Theorem, matrix analysis, applications 
to differential equations. 

MA 301 Advanced Calculus for Applications (3-0)3 

[MA 204] 

Series solutions of ordinary differential equations, special 
functions, Laplace transformation, vector calculus, and matrices. 

MA 302 Advanced Calculus for Applications (3-0)3 

[MA 301] 

Fourier series and integrals, boundary value problems and 
orthogonal functions, partial differential equations, partial dif- 
ferential equations, partial differential equations in engineering 
problems, and complex analysis. 

MA 305 Introduction to Real Analysis (3-0)3 

[MA 204] 

Sets and functions, equivalence and countability, sets and 
sequences of real numbers, limits and metric spaces. 

MA 306 Introduction to Real Analysis (3-0)3 

[MA 305] 

Continuous functions in metric spaces, connectedness, 
completeness, compactness, the Riemann integral, derivative, 
the Lebesgue integral. 

MA 313 Engineering Mathematics (4-0)4 

[MA 204] 

[For students majoring in Electrical Engineering] 

Vector analysis and complex variables with emphasis on 
applications in Electrical Engineering. 
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MA 321 Modern Algebra (3-0)3 

[MA 222] 

Elementary group theory, groups, cosets, normal sub- 
groups, quotient groups, isomorphisms, homomorphisms, series 
of groups, the Sylow Theorems, free groups and homology 
groups. 

MA 334 Projective Geometry (3-0)3 

[MA 222] 

Foundations of geometry, homogeneous coordinates, pro- 
jective spaces, conics, linear transformations and surfaces. 

MA 343 Advanced Differential Equations (3-0)3 

[MA 204] 

Formulation, solution and applications of linear and nonlinear 
ordinary differential equations, existence and uniqueness 
theorems, transform and numerical methods. 

MA 344 Advanced Differential Equations (3-0)3 

[MA 343] 

Difference equations, boundary value problems, partial dif- 
ferential equations of mathematical physics. 

MA 361 Digital Computer Programming (2-0)2 

[MA 104] 

[Offered both semesters] 

An introduction to digital computer programming with con- 
centration on the preparation of programs in the Fortran pro- 
gramming language. The Institute’s computer will be used for 
processing of practice problems. 

MA 362 Numerical Analysis (3-0)3 

[MA 203] 

Selected mathematical and numerical methods of solving 
engineering problems, especially those suitable for the Insti- 
tute’s IBM 1620; computer solutions of algebraic, transcenden- 
tal, and ordinary differential equations. 

MA 381 Operations Research (3-0)3 

[MAI 04 or MA 202] 

The use of decision models in industrial systems. Quantita- 
tive approach to industrial alternatives. Fundamentals of proba- 
bility and statistics, manufacturing and production models, time 
value of money, replacement analysis, statistical control, waiting 
line models, linear and dynamic programming, and theory of 
games. 
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MA 383 Statistical Methods (3-0)3 

[MA 104] 

[Offered both semesters] 

The application of modern statistical techniques to the 
treatment of experimental data. Characteristics of distributions, 
significant differences, linear correlation, and analysis of vari- 
ance. Introduction to the planning of industrial experiments. 

MA 407 Introduction to Probability Theory (3-0)3 

[MA 204] 

Study of sample spaces, combinatorial analysis, probability 
distributions, random variables, central limit theorem. 

MA 408 Introduction to Mathematical Statistics (3-0)3 

[MA 407] 

Treatment of data, measurements of dispersion, sampling, 
estimation, tests of hypotheses, regression theory and study of 
correlation. 

MA 411 Complex Variables I (3-0)3 

[MA 204] 

Complex numbers, point sets, and elementary functions; 
an introduction to analytic functions; classification of singulari- 
ties; line integrals; Cauchy integral formula; power series and 
residues and poles. 

MA 412 Complex Variables II (3-0)3 

[MA 411] 

Conformal mapping, Schwarz-Christoffel transformation, 
applications, and further topics in Theory of Functions. 

MA 422 Topics in Algebra (3-0)3 

[MA 321] 

Elementary ring and field theory, quotient rings and ideals, 
homomorphisms or rings, rings of polynomials, algebraic exten- 
sions, automorphisms of fields, separal extensions, Galois 
Theory, introduction to categories and functions. 

MA 431 Topology I (3-0)3 

[MA 305] 

Cardinality, partially ordered sets and Zorn’s lemma, topol- 
ogy of the line and plane, topological spaces, continuity and 
topological equivalence. 
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MA 432 


(3-0)3 


Topology II 

[MA 431] 

Metric and normed spaces, compactness, connectedness, 
product spaces, function spaces, fundamental group. 

MA 434 Matrix Algebra (3-0)3 

[MA 204] 

Algebra of vectors, matrices, and determinants; linear 
transformations; linear vector spaces; characteristic roots and 
reduction to diagonal form; quadratic forms; and applications 
to physics. 

MA 475 Mathematical Logic (3-0)3 

[Senior Standing] 

Propositional and statement logic. A rigorous development 
of the science of deductive logic with an emphasis on the na- 
ture of the logical structure underlying mathematical systems. 

MA 497 Foundations of Mathematics (3-0)3 

[Senior Standing] 

The axiomatic method, set theory, transfinite arithmetic, 
the real number system, and philosophies of mathematics. 

MA 498 Mathematics Seminar (3-0)3 

[Senior Standing] 

Student reading, writing and criticism, topics from current 
literature, and review of some important elements of the under- 
graduate work. 

MA 533 Matrix Theory (3-0)3 

[MA 204] 

Algebra of vectors, matrices, linear transformations and 
vectors, matrices and determinants, linear transformations and 
vector spaces, characteristic values and diagonal forms, calcu- 
lus of matrices, matric polynomials, matric differential equations 
and applications. 

MA 542 Fourier Series and Boundary Value Problems (3-0)3 

[MA 204] 

The Fourier series as a tool of analysis, orthogonal func- 
tions, convergence tests, the Fourier integral, partial differential 
equations of physics and engineering, and boundary value 
problems. 
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MA 575 Operational Mathematics (3-0)3 

[MA 204] 

The Laplace transform and its properties and uses, as in 
translation of a time function, and in convolution, differentia- 
tion, and integration. Applications in the analysis of vibrations, 
deflections, and electric circuits, problems in partial differential 
equations, and Fourier transforms. 

MA 584 Analysis of Random Processes (3-0)3 

[Permission of Instructor] 

Axiomatic definition of Probability. Combined Experiments, 
Bernoulli Trials, Asymptotic Theorems, Bayes Theorem. The 
concepts of both discrete and continuous random variables, and 
functions of one or more random variables. The use of continu- 
ous probability density functions to describe both discrete and 
continuous phenomena. Expected value, moments, character- 
istic functions, mean square estimation. Sequences of continu- 
ous random variables, convergence concepts, law of large num- 
bers, Central Limit Theorem. 


MECHANICAL ENGINEERING 

ME 104 Design Graphics (1-0)1 

The design process, sketching; pictorial methods; conven- 
tional representation; graphs, diagrams; presentation of ideas. 

ME 205 Introduction to Mechanical Design (2-3)3 

[ME 104] 

The drawing laboratory assignments develop the students 
“design vocabulary” and provide him with experience in sketch- 
ing typical mechanical elements such as shafts, bearings, gears, 
cams, etc. Methods of developing design layouts, and assembly 
drawings are also covered. The machine shop laboratory ac- 
quaints the student with basic manufacturing operations such 
as turning, milling, drilling, etc. These aspects of the course are 
tied together in an assigned term design project. 

ME 206 Mechanical Engineering Laboratory I (3-0)1 

[ME 220; ME 242 Concurrently] 

A series of laboratory experiments which supplement the 
simultaneous classroom activities in mechanics of materials and 
thermodynamics. 
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ME 208 


Introduction to Kinematics 


(3-0)3 

A study of the basic principles of kinematics. Topics in- 
volved are rolling cylinders and cones, gearing, gear train de- 
sign, epicyclic gear trains, flexible connectors including stepped 
pulley and cone design, cam design, linkages, and miscella- 
neous mechanisms. Available equipment serves as the basis 
of problems and assignments. 

ME 211 Mechanics 1 (3-0)3 

[MA 104; PH 101] 

Vector concepts of force and the moment of a force; the 
equilibrium requirements for rigid and deformable bodies. 
Force and deformation analysis including statically indetermi- 
nate situations. The concept of stress and strain at a point. The 
stress-strain-temperature relations. 

ME 212 Mechanics and Properties of Matter (4-0)4 

[MA 204 concurrently] 

[Primarily for EE students] 

This course covers selected topics in Mechanics which are 
of fundamental importance to students majoring in Electrical 
Engineering. These include equilibrium of rigid and deformable 
solids, elastic moduli, kinematics, dynamics. Newton’s laws, 
energy and momentum methods. Emphasis is given to colliding 
particles, central force systems, vibrating systems, and electrical 
analogues. Vector methods are stressed. 

ME 215 Analytic Mechanics I (3-0)3 

[MA 104; PH 101] 

[Primarily for CN, PL, and TE students] 

Statics and an introduction to mechanics of materials. Top- 
ics include vectors; force systems; moments; friction; moment 
of inertia; stress and strain in tension, compression, and torsion; 
principal stresses; and shear and moment relations. 

ME 216 Analytic Mechanics II (3-0)3 

[ME 215] 

[Primarily for CN, PL, and TE students] 

Dynamics and mechanics of materials. Topics include 
beam deflection; eccentric loadings; column theories; kine- 
matics of particles and rigid bodies; kinetics of rigid bodies; 
principles of work, energy, impulse, and momentum; and peri- 
odic motions. 
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ME 220 


(3-0)3 


Mechanics of Materials I 
[MA 203; ME 211] 

Stress and deformation analysis of bodies under axial, tor- 
sional, flexural, and combined loading. Composite materials. 
Energy methods. Buckling. 

ME 242 Thermodynamics (3-0)3 

[MA 203; PH 102] 

A detailed development of the first and second Law as ap- 
plied to an open and closed system in steady and unsteady 
flow. Thermodynamic properties of pure substances, condensi- 
ble vapors and the perfect gas. The concept of entropy, reversi- 
bility, irreversibility, and availability. Energy Conversion cycles. 

ME 271 Machine Tool Laboratory (1*3)2 

[Primarily for IM and PL students] 

The use of basic machine tools such as the lathe, shaper, 
drill-press, and milling machine, as well as the uses of measur- 
ing instruments, threads, and gears. Lectures and demonstra- 
tions cover topics such as pattern work, foundry practice, die- 
casting, welding, gears, and gearing. 

ME 304 Materials Laboratory (0-3)1 

[ME 220; ME 309] 

Use of various testing equipment to establish material param- 
eters used in structural analysis. 

ME 307 Mechanical Engineering Laboratory II (0-3)1 

[ME 309; ME 382; ME 395; all concurrently] 

A series of laboratory experiments which supplement the 
simultaneous classroom activities in dynamics, fluid mechanics 
and materials science. 

ME 308 Mechanical Engineering Laboratory III (0-3)1 

[ME 343; ME 354; both concurrently] 

A series of laboratory experiments which supplement the 
simultaneous classroom activities in dynamic systems and heat 
transfer. 

ME 309 Dynamics I (3-0)3 

[MA 204; PH 102] 

Kinematics of a particle with respect to fixed and moving 
coordinate systems of one, two, and three dimensions. The dy- 
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namics of a particle, system of particles, and rigid bodies. 
Angular momentum and the inertial properties of rigid bodies. 
Euler’s Equations. D’Alembert’s principle. Impulse and 
momentum. 

ME 315 Applied Mechanics (3-0)3 

[MA 104; PH 101] 

[Primarily for IM students] 

The fundamentals of statics, including such topics as force 
systems, laws of equilibrium, friction, centers of gravity, mo- 
ments of inertia, and an introduction to dynamics. 

ME 320 Machine Design I (2-3)3 

[ME 220; ME 309] 

The principles of mechanics, and commonly used theories 
of failure are applied to the analysis and design of typical 
machine elements which are subjected to various loading condi- 
tions. Laboratory work requires the solution of comprehensive 
machine design problems that illustrate the close relationship 
between analysis and synthesis in design. Methods of writing 
clear and coherent design reports are emphasized. 

ME 343 Heat Transfer (3-0)3 

[ME 242; ME 382] 

Mathematical theory and applications of steady and tran- 
sient heat conduction in solids. Heat transfer in convection and 
application to heat exchangers. Hydrodynamic and thermal 
boundary layer theory. Development of thermal radiation theory 
and its application to heat exchange with and without absorb- 
ing gases. Combined heat transfer by conduction, and radiation. 

ME 344 Heat and Power (3-0)3 

[MA 104; PH 102] 

[Primarily for IM students] 

The principles of thermodynamics, properties of steam and 
its utilization in manufacturing processes, and a brief treatment 
of power plants and heating and ventilating equipment. 

ME 347 Elements of Thermodynamics (3-0)3 

and Heat Transfer 

[MA 203; PH 102] 

[Primarily for CE, EE, and TE students] 

A study of the first and second law of thermodynamics with 
application to systems and changes of state. Heat transfer by 
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conduction, convection, and radiation. Steady and unsteady 
cases. 

ME 354 Dynamic Systems (3-0)3 

[MA 301; ME 309] 

Unified approach to the modeling of simple mechanical, 
electrical, thermal and fluid systems. Transient and steady-state 
response of first and second order systems via classical and 
Laplace transform techniques. Supporting laboratory exercises 
emphasize real system behavior and associated physical mea- 
surement problems; error analysis. 

ME 372 Strength of Materials (3-0)3 

[ME 315] 

[Primarily for IM students] 

The fundamentals of stress, including such topics as tor- 
sion, axial force, shear, bending moment, combined stresses. 

ME 373 Plastics Mold and Die Design (2-2)3 

[Primarily for PL students] 

The fundamentals and basic principles of mold and die 
design for injection, compression, transfer, thermoforming and 
extrusion processes. Design considerations will include metal 
selection, runner and gate construction for the various poly- 
meric materials. Laboratory will consist of actual design of a 
mold or die, with emphasis on relative drafting. 

ME 376 Plastics Mold Design and Construction (0-3)1 

[ME 271; ME 373] 

[Primarily for PL students] 

A study of the basic types of plastic molding machines 
along with the basic principles of mold design and construc- 
tion. The design and construction of simple molds is carried out 
by actual laboratory work for use on the machines in the Depart- 
ment of Plastics Technology. 

ME 377 Elements of Materials Science (2-0)2 

[Primarily for IM students] 

Introduction to mechanical, electrical, thermal, and chemi- 
cal properties of materials. Primary and secondary interatomic 
attractive forces, crystal structures, deformation of metals, 
strain hardening and solid solutions. Properties of ceramic 
phases and organic materials are considered together with 
reaction rates, corrosion, and stability of materials under 
service stresses. 
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ME 382 


(3-0)3 


Fluid Mechanics I 

[MA 301 concurrently] 

Development of basic fluid mechanical relations; continuity, 
momentum, and energy equations. Lagrangian vs. Eulerian 
approaches. Applications to inviscid and viscous, incompres- 
sible flows. Similarity and dimensional analysis. Boundary layer 
concepts and mathematical description. Fundamentals of tur- 
bulence. Introduction to low speed aerodynamics. Development 
of angular momentum princciples and their application to 
turbomachinery. 

ME 384 Fluid Mechanics (3-0)3 

[MA 204] 

[Primarily for TE students] 

Fluid statics; pressure and fluid forces, buoyant forces. 
Flow of “ideal’ fluids. Equations of continuity and momentum. 
Potential flow. Dimensional analysis; 7r-theorem. Flow of “real” 
fluids; viscous effects, boundary layer, drag, pipe networks, 
open channel flow. Fluid measurements, and turbomachinery. 

ME 395 Materials Science (3-0)3 

[CH 002; PH 102] 

Materials for use in engineering applications are presented 
in general terms of their mechanical behavior, the thermo- 
dynamics of their structures, and their properties as related to 
their atomic and crystalline structure. The specific differences 
and similarities between metals, polymers and ceramics are 
emphasized. 

ME 407 Mechanical Engineering Laboratory IV (0-3)1 

[ME 413; ME 417; ME 497; all concurrently] 

A series of laboratory experiments which supplement the 
simultaneous classroom activities in dynamics, gas dynamics 
and automatic controls. 

ME 413 Gas Dynamics (3-0)3 

[MA 302; ME 242; ME 382] 

Thermodynamics of gas mixtures and chemical equilibrium. 
Extension of basic equations of motion and energy to inviscid, 
compressible flows. Acoustic equations. One-dimensional, 
steady flows with area change. Fanno and Rayleigh flows. Nor- 
mal and oblique shocks. Crocco’s theorem. Prandtl-Meyer 
expansion. Method of characteristics. Linearized flow theory. 
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ME 417 


(3-0)3 


Dynamics il 

[MA 302; ME 309] 

Work-energy relation. Conservative force fields. Impulse 
and Momentum. Conservation of energy. Generalized coordi- 
nates and Lagrange’s Equations. Vibrations of single and multi- 
ple degree of freedom systems. 

ME 419 Nondestructive Evaluation Techniques (3-0)3 

[Senior Standing] 

The nondestructive evaluation of materials and processes 
by penetrating radiations, such as sonic, magnetic, thermal, 
and electrical, and the abilities and limitations of each. Parti- 
cular emphasis is placed upon the analysis and correlation of the 
interactions of these energy forms with material properties and 
processes. Flaw detection; process improvement, control, and 
monitoring; and measurement of mechanical, physical, chemi- 
cal, and metallurgical properties. May be taken for Graduate 
Credit. 

ME 421 Machine Design (2-3)3 

[ME 216] 

[Primarily for TE students] 

The application of the principles of mechanics to the de- 
sign of typical machine elements, such as shafts, springs, 
screws, belts, clutches, brakes, bearings, gears, and cams. 
Theories of failure and methods of establishing working stress 
levels are considered. 

ME 422 Machine Design II (2-3)3 

[ME 320] 

A continuation of ME 320. Laboratory problems emphasize 
aspects of the overall design process; the use of the layout tool 
in machine design; the compromise between theoretical and 
practical considerations; optimum design criteria. May be taken 
for Graduate Credit. 

ME 428 Kinematic Mechanism Synthesis (3-0)3 

[ME 309] 

Mechanism concepts, symbolic notations, coupler curves, 
and the Gruebler criterion. Planar linkage synthesis by geomet- 
ric methods, synthesis of function generators and dwell link- 
ages, and the Euler-Savory equation. Analytic methods of 
synthesis, Freudenstein’s method, kinematics of spatial mecha- 
nisms, matrix representation of rotation, and general matrix 
methods of analysis. May be taken for Graduate Credit. 
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ME 452 Applications of Numerical Analysis (3-0)3 

[Senior Standing] 

Iterative solutions of transcendental equations. Rapidity of 
convergence and estimate of error. Method of least squares. 
Extrapolation to the limit. Numerical differentiation. Numerical 
and Gaussian quadrature. Romberg integration. Numerical solu- 
tion of first order, ordinary differential equations. Predictor and 
corrector formulas. Finite difference solutions of second order, 
partial differential equations. Applications to problems in fluid 
mechanics, solid mechanics, and heat transfer. Solutions set up 
and carried out on digital computer. May be taken for Graduate 
Credit. 

ME 453 Senior Project I (0-3)1 

[Senior Standing] 

Direct engineering experience in planning, executing, and 
reporting of an individual project selected by the student in 
consultation with the M.E. Staff Members. The first term is 
devoted to problem definition, solution synthesis and design 
analysis. 

ME 454 Senior Projects II (0-6)2 

[Senior Standing] 

A continuation of ME 453. The second term is devoted to 
trade off and optimization, construction, testing, evaluation and 
reporting. 

ME 462 Engineering Analysis (3-0)3 

[Senior Standing] 

A study of the methods used in engineering analysis with 
emphasis on the basic types of underlying mathematics. Prob- 
lem examples include both discrete and continuous systems 
encountered in the fields of solid mechanics, fluid mechanics, 
heat transfer, and electrical networks. May be taken for Graduate 
Credit. 

ME 468 Fluid Machinery (3-0)3 

[ME 413] 

Review of thermodynamic principles, incompressible and 
compressible fluid mechanics. Classical turbine theory, (one- 
dimensional treatment). Cascade mechanics. Thin air-foil 
theory. Flow in three dimensions. Loss mechanism; boundary 
layers; cavitation. May be taken for Graduate Credit. 
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ME 472 Experimental Stress Analysis (2-3)3 

[ME 220] 

An introduction to the Theory of Elasticity; the determina- 
tion of stress and strain distributions by experimental methods. 
Photoelasticity, birefringent coatings, brittle coating, analogies, 
strain gage applications, rosette analysis. May be taken for 
Graduate Credit. 

ME 473 Mechanics of Materials II (3-0)3 

[MA 302; ME 220] 

The state of stress at a point; theories of failure by yielding; 
energy methods; inelastic buckling; buckling of tubes; shear 
center; unsymmetrical bending; curved flexural members; 
torsional resistance in non-circular sections. May be taken for 
Graduate Credit. 

ME 475 Physical Metallurgy (3-0)3 

[ME 395] 

A detailed study of the theories discussed in materials 
science as they apply more specifically to metals. These include 
dislocation and slip phenomena, recrystallization and grain 
growth, diffusion, precipitation hardening, solidification of 
metals, martensite reactions, X-Ray diffraction and fracture. May 
be taken for Graduate Credit. 

ME 448 Environmental Conditioning (3-0)3 

[ME 242 or ME 347] 

The control of thermal environment within enclosed spaces 
including transfer of heat and work energy. Refrigeration 
cycles, heating, humidification, dehumidification and mixtures. 
Design of conditioned spaces. May be taken for Graduate Credit. 

ME 493 Industrial Instrumentation (2-0)2 

[MA 104; PH 102] 

[Primarily for PL students] 

Modern methods of measurement and control of the more 
common process variables, such as temperature, pressure, 
liquid level, and fluid flow; response characteristics of mechan- 
ical, electric, and electronic instruments; modes of control; 
associated mechanical and electrical mechanisms; characteris- 
tics of final control elements; closed-loop control systems; and 
process characteristics and their effects upon the selection of 
the correct mode of control. 
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ME 497 Automatic Control Systems (3-0)3 

[EE 212; MA 302; ME 354] 

Concept of open and feedback control systems. Use of 
block diagram and transfer functions for system representation. 
Analytical techniques for evaluation of system performance, 
transient and steady state response, stability and compensa- 
tion. Consideration of hydraulic, pneumatic and electromechan- 
ical control systems. 

ME 530 Ultrasound, A Nondestructive Evaluation Method (2-3)3 

[MA 302] 

Propagation characteristics of ultrasound are developed 
and analyzed to indicate usefulness as a nondestructive method 
of evaluation. Equipment for generation detection and display. 
Scientific and engineering applications using velocity and 
attenuation measurements are stressed. 

ME 531 Advanced Thermodynamics (3-0)3 

[ME 242] 

A comprehensive treatment of the first and second law. 
Criteria of equilibrium, Multicomponent systems. Chemical reac- 
tions and chemical equilibrium, Maxwell relations, availability. 
Applications to selected topics. 

ME 534 Transport Processes (3-0)3 

[ME 343; MA 302] 

Diffusive and convective transport of mass, momentum 
and energy. Free and forced convection in laminar and turbulent 
flows. High velocity flows, ablation, boiling and condensation. 

ME 535 Advanced Heat Transfer (3-0)3 

[ME 343; MA 302] 

Conduction in steady and transient state problems. Solu- 
tion by formal mathematics, numerical, graphical and analogy 
method. Thermal stresses. Basic laws of radiation; heat transfer 
between surfaces, absorbing media. 

ME 541 Advanced Fluid Mechanics (3-0)3 

[ME 382; MA 302] 

Basic equations of motion of inviscid fluid. Irrotational 
flows, stream function and velocity potential. Complex poten- 
tial, conformal transformations, streaming motions, sources 
and sinks. Vertical flow. 
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ME 542 Advanced Gas Dynamics (3-0)3 

[ME 382; MA 302] 

Equations of motion for inviscid, compressible fluid. One- 
dimensional steady flow with area change, friction, heat transfer 
and combustion. Shock waves. Unsteady flows and wave phe- 
nomena. Similarity, characteristics, small disturbances, approxi- 
mation procedures. 

ME 546 Energy Conversion (3-0)3 

[EE 212; MA 302; ME 343] 

Concepts of thermodynamics pertaining to energy conver- 
sion, irreversible thermodynamics. Solid-state phenomena in- 
volved in conversion processes; energy forms, equations of 
states, and energy fields. Selected topics in direct energy 
conversion systems. 

ME 552 Continuum Mechanics (3-0)3 

[ME 220; ME 242; MA 301] 

Stress and deformation in a continuum in tensor notation. 
Fundamental laws of mechanics and thermodynamics. Appli- 
cations to elastic, viscous and viscoelastic substances. 

ME 554 Theory of Elasticity (3-0)3 

[ME 473; ME 552] 

Formulation of the problem of elastic equilibrium. Torsion 
and flexure of prismatic bars, contact stresses, plane stress, 
plain strain and stress concentrations. 

ME 556 Theory of Inelastic Continuum (3-0)3 

[ME 473; ME 552] 

Development of the constitutive equations governing inelas- 
tic (anelastic, viscoelastic, plastic and visco-plastic) deforma- 
tions. Theorems and boundary valve problems as applied to 
inelastic continua. 

ME 561 Advanced Dynamics (3-0)3 

[ME 417] 

Dynamics of mechanical systems by use of direct and varia- 
tional methods. Three-dimensional rigid body dynamics, and 
vibrations of lumped parameter and continuous systems. Non- 
linear and self-excited oscillations. Stability. 
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ME 564 Structural Dynamics (3-0)3 

[ME 417] 

Response of complex structures to deterministic and ran- 
dom excitations. Exact and approximate normal modes by 
energy, and by differential and integral methods. Proportional 
and non-proportional damping. 


METEOROLOGY 

MY 205 Elementary Meteorology (3-0)3 

[MA 104; PH 102] 

Instantaneous and average distributions of pressure, tem- 
perature, water vapor, and velocity. Characteristic features of 
these distributions; waves, cyclones, anticyclones and fronts. 
Distribution of fog, clouds, precipitation, thunderstorms & tor- 
nadoes. Meteorological instruments & observations. 

MY 206 Elementary Meteorology (3-0)3 

[MY 205] 

Heat balance & qualitative circulation theory. Elements of 
atmospheric thermodynamics & hydrodynamics: equation of 
state; first law of thermodynamics; hydrostatic equilibrium & 
its stability; the laws of large-scale motion; gradient, geostrophic 
& thermal winds. 

MY 301 Atmospheric Dynamics (3-0)3 

[MY 206] 

Thermodynamics of dry air, water vapor and moist air. 
Hydrostatic equilibrium & its stability. Convection theory. The 
equations governing large-scale frictionless motion in the 
atmosphere. Steady state motion. 

MY 302 Atmospheric Dynamics (3-0)3 

[MY 301] 

Unsteady motion: development of thermal circulations: 
barotropic & baroclinic conditions, circulation, vorticity & diver- 
gence; mechanism of pressure change; Sutcliffe development 
and elements of numerical weather prediction. 

MY 307 Tropical Meteorology (3-0)3 

[MY 206] 

An introduction to tropical meteorology. Distribution of 
temperature, pressure, water vapor and velocity. Observations 


208 




from aircraft, satellites and radar. Analysis of tropical data. Air 
sea interaction; convection and clouds. The trade wind region 
and intertropical convergence zone. Easterly waves and 
tropical storms. 

MY 308 Synoptic Meteorology (2-3)3 

[MY 206] 

An introduction to weather analysis: coding and plotting of 
data and elementary methods of analysis. Interpretation of cur- 
rent maps sent on the National Weather Facsimile Network. 

MY 403 Physical Meteorology (3-0)3 

[MY 302] 

Solar and terrestrial radiation processes and the heat 
balance of the atmosphere: fundamentals of radiation theory; 
radiative transfer processes in the atmosphere. Atmospheric 
condensation processes: nucleation theory and the growth of 
water drop and ice crystals by condensation, sublimation and 
accretion. 

MY 413 Oceanography (3-0)3 

[MY 302] 

Physical properties of sea water. Distribution of pressure, 
temperature & salinity. Heat budget. Theories of wind-driven 
and thermal circulations. Transfer processes. Waves & tides. 
General circulation theory. 

MY 415 Advanced Atmospheric Dynamics (3-0)3 

[MY 302] 

Perturbation theory of atmospheric wave motion. Numer- 
ical weather prediction techniques and models. Viscosity, tur- 
bulence and energy dissipation. 

MY 416 Advanced Atmospheric Dynamics (3-0)3 

[MY 415] 

Diffusion in the atmosphere & meteorological aspects of air 
pollution. Stability of atmospheric circulations. General circula- 
tion theory & models. 

MY 421 Analysis and Forecasting (1-6)3 

[MY 302; MY 308] 

Analysis of recent synoptic data. Use of concepts of advec- 
tion, thickness change, geostrophic vorticity change, vertical 
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motion and Sutcliffe development in analysis and forecasting. 
Vorticity and primitive equation models in forecasting. 

MY 422 Analysis and Forecasting (1-6)3 

[MY 421] 

Practice in forecasting temperature, precipitation, wind 
speed and direction, fog, smoke, turbulence and icing, using 
climatology, kinematics and dynamics. Use of verification 
procedures. 


NUCLEAR ENGINEERING 

NU 201 Introduction to Nuclear Engineering (3-0)3 

A general review of atomic and nuclear structure, the prop- 
erties of nuclear radiations, and radiation measurement. Nu- 
clear forces and nuclear structure. Neutrons and fission. 

NU 202 Introduction to Nuclear Engineering (3-0)3 

Utilization of nuclear energy. Nuclear Reactors. Fuels and 
fuel reprocessing. Health Physics and radiation protection. 
Accelerators. Fusion reactions and the long-term energy picture. 

NU 305 Nuclear Instrumentation (2-4)4 

The lectures are devoted to the design and operating 
characteristics of nuclear detectors and their use with elec- 
trometers, ratemeters, scalers, and pulse height analysers. The 
laboratory work is devoted to the characteristics of detectors 
and associated measuring circuits. 

NU 306 Nuclear Instrumentation (2-4)4 

The lectures cover the fundamentals of circuit theory as 
applied to pulse circuits. The laboratory work is a continuation 
of the laboratory experiments of NU 305. 

NU 405 Nuclear Reactor Engineering (3-0)3 

Neutrons, cross-sections and fission. Steady state and the 
criticality condition. Reflected, homogeneous and heteroge- 
neous reactors. Fast reactors. 

NU 406 Nuclear Reactor Engineering (3-0)3 

Reactor control. Kinetics and reactivity effects. Control sys- 
tems and instruments. Coolants and moderators. Fuels. Reactor 
operations. 
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NU 493 Advanced Nuclear Laboratory (0-6)3 

Characteristics of tubes and transistors. Construction and 
operating characteristics of amplifiers and oscillators. Princi- 
ples of feedback and servo system. Construction of pulse and 
digital circuits; binary circuits, mono and astable; trigger, co- 
incidence and anti coincidence circuits. 

NU 494 Advanced Nuclear Laboratory (0-6)3 

Neutron activation experiments. Szilard Chalmer experi- 
ment. Measurements of slowing down lengths, diffusion lengths. 
Fermi Age. Effect of poisons in moderators as well as insertion 
of control rods. Experiments on reactor simulator including 
period measurements and effects of poison. Experiments on 
accelerator and reactor. 

NU 495 Special Nuclear Problems (3-0)3 

[Permission of Head of Department and Instructor] 

Special problems in nuclear engineering assigned to the 
individual student, with emphasis on modern research methods 
and preparation of results for publication. 

NU 496 Special Nuclear Problems (3-0)3 

[Permission of Head of Department and Instructor] 

Continuation of NU 495 for a second semester. 

NU 505 Reactor Physics (3-0)3 

Nuclear Reactions induced by neutrons: cross sections, 
fission; diffusion and slowing down of neutrons; Diffusion, 
Fermi Age and multi group treatment of unreflected and reflected 
homogeneous reactors, reactor design parameters. 

NU 506 Reactor Physics (3-0)3 

Reactor physics problems relating to the operation and 
kinetics of a nuclear reactor. Effect of poisoning, and tempera- 
ture on design criteria; excess reactivity; elementary reactor 
kinetics, perturbation theory and control rod theory. Introduc- 
tion to transport theory. 

NU 507 Reactor Engineering (3-0)3 

Analysis of fluid dynamics, heat transfer and thermal 
stresses as they influence the performance of a nuclear power 
reactor. 
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NU 508 Reactor Engineering (3-0)3 

Relations of consideration of NU 507 to cover physics 
design of a reactor. Power Plant. Thermodynamics; energy pro- 
duction and distribution. 


PAPER ENGINEERING 

PA 301 Engineering Analysis of Pulp Systems (3-0)3 

[CN 204, PA 307 taken concurrently] 

Lectures and problems concerned with the engineering 
design and technology of pulp manufacturing by commercial 
processes. Discussion of bleaching chemistry and the use of 
secondary fibers. 

PA 302 Engineering Analysis of Paper Systems (3-3)4 

[PA 301, PA 307] 

Discussion and study of engineering, design and economics 
of commercial methods of production of papers. Stock prepara- 
tion; changes in physical and chemical properties of pulps; 
filling and loading of fibers; sizing, coloring and other additives. 
Material and energy relationships of various processes. Labora- 
tory projects designed to illustrate principles expounded in 
lectures. 

PA 307 Physical Testing and Data Analysis (2-3)3 

[Approval of Instructor] 

Fundamentals of the mechanical and optical testing of 
paper and allied products. Discussion of engineering mechan- 
ics involved in various testing procedures. Statistical analysis 
of testing. Structure of materials revealed by physical tests. 
Laboratory projects designed to illustrate problems involved in 
processing of pulp and evaluation of paper. 

PA 403 Engineering Analysis of Converting (3-0)3 

[PA 302] 

Lectures and problems concerned with the engineering 
design, technology and economics of paper and paperboard 
converting processes. Rheology of coating materials and en- 
gineering properties of materials used for coatings. Mechanical, 
coating, impregnating, laminating and printing processes dis- 
cussed in detail. 
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PA 405 Paper Converting Laboratory I (0-3)1 

[PA 403 taken concurrently] 

Development of converting techniques used with paper 
and paperboard. Use of Tappi Methods of evaluation. Emphasis 
is placed on colloidal and rheological properties of materials 
used in coating. Detailed written and oral reports. 

PA 406 Pulp and Paper Systems Calculations (2-0)2 

[PA 302, PA 307] 

Mathematical analysis of various processes encountered 
in the pulp and paper industry, using material and energy 
balances. Application of chemical engineering principles ap- 
plied to various operations. May be taken for graduate credit. 

PA 408 Paper Converting Laboratory II (0-3)1 

[PA 405] 

Special converting problems are studied in detail. Use of 
more specialized testing methods to evaluation coatings and 
other paper and paperboard converted products. Special em- 
phasis is placed on the preparation of special converted prod- 
ucts and the testing thereof. Oral and written reports required. 

PA 410 Analysis of Paper Formation Process (2-0)2 

[PA 302] 

Discussion of the variables and factors involved in the for- 
mation of the paper web. Consideration given to fiber floccula- 
tion and orientation and to headbox design. May be taken for 
graduate credit. 

PA 419 Special Senior Projects Credits to be 

arranged 

Original research projects primarily in the field of paper 
engineering, supervised by a staff member. Reports required 
on work done. 

PA 503-504 Advanced Converting Processes (3-0) (3-0)6 

[PA 403, PA 408] 

Specific converting processes. Analysis of coating processes 
(water- and solvent-based), extrusion coatings and hot metal 
coating. Latest techniques used by the converting industry, 
involving mechanical and chemical operations. Engineering 
analysis of processes. Oral and written reports and plant visits. 
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PA 505 


Physics of Paper 

[Approval of Instructor] 


(3-0)3 


Structures of fibers from a fundamental viewpoint and 
their effect on strength and other properties of sheets made 
from these fibers. Comparison of cellulosic and synthetic fibers. 
Engineering properties of fiber materials. 

PA 506 New Techniques in the Paper Industry (3-0)3 

[Approval of Instructor] 

Lectures and discussion of new developments in engineer- 
ing, design and application of physical and chemical principles 
in the manufacture of paper and paper products. Economic 
comparisons of new processes. Plant visits. Oral and written 
reports. 

PA 507 Fundamentals of Reprography (2-0)2 

[Approval of Instructor] 

An in-depth study of replicating and imaging systems from 
carbon paper, to xerography, to halography, covering theory 
and principles of operation, design and development of hard- 
ware and supplies, typical specifications and a cursory eco- 
nomic evaluation of these systems. Because of the unique 
technical character of this new field, a review of copyright, j 
patents and trade secrets is provided. The current state of the 
art is reviewed and this potential represented by recent develop- 
ments in the field is examined. 

PA 509 Economics of the Paper Industry (2-0)2 

[Approval of Instructor] 

An evaluation of the paper industry from an economic 
viewpoint. Examination of costs and availability of different raw 
materials, additives and finishing materials. Analysis of com- | 
petitive position of the paper industry and its products. Evalua- 
tion of foreign competition. 

PA 512 Advanced Fiber Processing (3-0)3 

[PA 302] 

A study of fiber properties as related to fiber processing. 
Treatment of various theories of fiber processing. Discussion of 
mechanical treatments of fibers on the wet and dry properties 
of papers made from these fibers. 
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PHYSICS 


PH 101 Physics (4-1)4 

Mechanics: kinetics; dynamics — inertia, mass, momen- 

tum, force, impulse, application of Newton’s laws, inertial and 
noninertial frames of reference. 

PH 102 Physics (4-2)4 

[PH 101 or equivalent] 

Work, energy, rotational kinematics and dynamics, angular 
momentum, gravitation, elasticity, and simple harmonic motion. 
Temperature, ideal Gases, kinetic theory, thermal properties of 
solids and liquids, 1 and 2nd law of thermodynamics, Carnot 
cycle, entropy. 

PH 201 Physics (4-2)4 

[PH 102] 

Elements of Electricity: electrostatics, fields, flux, Cou- 
lomb’s law, electric potential, Ampere’s Law, Faraday’s Law 
and applications. Development of the lumped parameter circuit. 
Displacement current. Geometrical Optics. 

PH 202 Physics (4-2)4 

[PH 201] 

Acoustical and optical wave phenomena, such as beats, 
Doppler Effect, reflection, refraction, interference, and diffrac- 
tion; polarization; and spectra. Introduction to modern physics, 
atomic view of matter, Bohr theory of the atom, wave-particle 
duality. 

PH 207 Mathematical Techniques of Physics I (4-0)4 

[MA 104] 

Techniques of approximate solutions of physical problems. 
Techniques of exact solutions of physical problems with appli- 
cations to electrostatics, magnetostatics, and hydrodynamics, 
with appropriate mathematical background. 

PH 208 Mathematical Techniques of Physics II (4-0)4 

[PH 207] 

Techniques of solutions of differential equations used in 
physics and engineering problems; in particular solution of the 
wave equation in bounded and unbounded media, with applica- 
tions to electromagnetic phenomena and propagation of heat 
and sound. 
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PH 211 Physics (3-0)3 

[PH 102] 

[For physics majors only] 

Same basic curriculum as in PH 201 with greater emphasis 
on field theory aspects. In addition, development of Maxwell’s 
equations in integral differential form. Simple solutions and 
applications. 

PH 212 Physics (3-0)3 

[PH 211] 

[For physics majors only] 

Acoustical and optical Wave phenomena; reflection, refrac- 
tion, interference, diffraction, polarization, Doppler Effect: group 
velocity Fourier analysis. Introduction to special theory of rela- 
tivity; an atomic view of matter. Breakdown of classical 
mechanics. 

PH 293 Experimental Physics (2-6)4 

[Permission of Instructor] 

Physical phenomena and methods used to observe and 
measure them. Elements of Circuit theory required for an 
understanding of measurements made with AC and DC instru- 
ments. Difficulties, limitations and interpretation of measure- 
ments. Demonstration of pertinent physical phenomena. 

PH 294 Experimental Physics (2-6)4 

[Permission of Instructor] 

Continuation of PH 293 for the second semester. 

PH 311 Intermediate Mechanics (3-0)3 

[PH 208] 

Kinematics of a single particle, and analysis of Newton’s 
laws of motion, the mechanics of a single particle in one and in 
more than one dimension, conservative and non-conservative 
forces, central forces, the mechanics of systems of particles 
from the points of view of Newton, Lagrange, and Hamilton. 

PH 312 Intermediate Algebra (3-0)3 

[PH 208] 

Generalized coordinates and moments, the Hamiltonian 
function, rotating rigid bodies, moments and products of inertia, 
principal axes, the theory of small oscillations, normal modes 
of vibration, and the vibrating string. 
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PH 335 Modern Physics (3-0)3 

[PH 208; PH 212] 

Black body radiation, Rayleigh, Jean’s Law, Planck’s law, 
photoelectric effect, X-rays, Compton effect, wave particle 
duality, DeBroglie waves, wave pockets, atomic structure, Ruth- 
erford model and Rutherford scattering. Bohr Model, Franck- 
Hertz experiments, correspondence principle, Bohr-Sommer- 
field model. Introduction to Wave Mechanics and quantum 
numbers. Pauli exclusion principle, and vector model of the 
atom. 

PH 336 Modern Physics (3-0)3 

[PH 335] 

Elementary application of wave and quantum mechanics to 
natural phenomena. Electron spin, spectroscopic nomencla- 
ture. Zeeman effect. Stern Gerlach experiment. Applications to 
solid state and introduction to nuclear physics. 

PH 353 Electromagnetic Theory (3-0)3 

[PH 208; PH 211] 

The theory of electromagnetic fields using vector analysis 
and Maxwell’s equations. Static electric and magnetic fields in 
dielectrics, conductors, and ferromagnetic materials; the scalar 
and vector potentials and time-varying fields; and the special 
theory of relativity. 

PH 354 Electromagnetic Theory (3-0)3 

[PH 353] 

Plane waves in dielectrics and conductors, the Poynting 
vector, Fresnel’s equations, and waveguides; radiation from 
antennas and accelerated charges; polarization, interference, 
and diffraction; and receivers. 

PH 363 Introductory Nuclear Physics (3-0)3 

[For students majoring in Nuclear Engineering] 

Natural radioactivity; the Bateman equations; isotopic 
abundance; induced activity; the energetics of nuclear reac- 
tions; and alpha, beta, and gamma emission. 

PH 366 Intermediate Nuclear Physics (3-0)3 

[For students majoring in Nuclear Engineering] 

The compound nucleus and resonance theory, cross sec- 
tions, Rutherford scattering, center of mass coordinates, 
neuton physics, nuclear radii, nuclear stability and forces 
between nucleons, and nuclear models. 

I 
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PH 393 Advanced Laboratory (0-6)2 

[Permission of Instructor] 

A laboratory course which accompanies the junior and 
senior courses in the department, and which may serve as a 
vehicle for undergraduate experimental research in selected 
fields of physics and for practice in exposition or in teaching. 

PH 394 Advanced Laboratory (0-6)2 

[Permission of Instructor] 

Continuation of PH 393 for a second semester. 

PH 423 Thermodynamics (3-0)3 

[PH 208] 

A macroscopic analysis of the behavior of thermodynamic 
systems including the following topics: thermodynamic equilib- 
rium states, the concept of temperature, the first law of thermo- 
dynamics, real and ideal gases, the ideal gas temperature 
scale, heat engines and refrigerators, the second law of ther- 
modynamics, reversible processes, the Carnot cycle, the Kelvin 
temperature scale, the concept of entropy and its philosophical 
significance, pure substances, enthalpy, Helmholtz free energy, 
Gibbs free energy, Maxwell’s relations, the TdS equations, and 
applications found in modern physics. 

PH 424 Introduction to Statistical Mechanics (3-0)3 

[PH 441; PH 423] 

A continuance of PH 423, but a microscopic level and in- 
cluding the following topics: probability theory, the classical 
statistical mechanics of Gibbs, phase space, phase density, 
Liouville’s theorem, the microcanonical, canonical, and grand 
canonical ensembles, the partition function, the statistical 
mechanical interpretation of the thermodynamic functions and 
laws, modifications required by quantum mechanics, the Max- 
well-Boltzmann, Fermi-Dirac, and Bose-Einstein distribution 
laws, and applications of the theory to ideal gases. 

PH 441 Introduction to Relativity (3-0)3 

and Quantum Mechanics 

[PH 336; PH 312; PH 354] 

Coverance of physical laws, Lorentz transformation, rela- 
tivistic mechanics, tensor analysis, proper time, Minkowski 
force, particle collisions, relativistic electrodynamics, field ten- 
sor. Experimental basis for interference of particles and the un- 


certainty principle; postulates of quantum mechanics, opera- 
tors hermiticity, commutativity, orthogonality of eigenfunctions. 

PH 442 Introduction to Relativity (3-0)3 

and Quantum Mechanics 

[PH 336; PH 312; PH 354] 

First order perturbations of energy levels, harmonic oscilla- 
tor, free particle, one electron atom, hydrogen fine structure, 
Pauli principle and atomic shell structure. 

PH 461 Nuclear Physics (3-0)3 

[PH 336] 

Ionization of matter by charged particles, mass-energy re- 
lationships, packing fraction, elementary discussion of proper- 
ties of a nucleus, radioactive decay, systematics of alpha and 
beta decay. 

PH 462 Nuclear Physics (3-0)3 

[PH 461] 

Alpha decay theory, gamma emission, two nucleon systems, 
nuclear reactions and nuclear structure, and properties of 
neutrons. 

PH 471 Solid-State Physics (3-0)3 

[PH 441] 

Crystal structure and X-ray and neutron diffraction; free 
electron model; band theory of solids; quantum mechanical 
considerations; lattice energy, lattice vibrations, and infrared 
absorption. 

PH 472 Solid-State Physics (3-0)3 

[PH 471] 

Lattice defects; thermal properties of solids; dielectric and 
magnetic properties; mechanical properties; and semi conduc- 
tor crystals. 

PH 495 Special Research Problems (3-0)3 

[Permission of Head of Department and Instructor] 

Special problems in theoretical and experimental physics 
assigned to the individual student, with emphasis on modern 
research methods and preparation of results for publication. 

PH 496 Special Research Problems (3-0)3 

[Permission of Head of Department and Instructor] 

Continuation of PH 495 for a second semester. 
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PH 505 Mathematical Methods (3-0)3 

of Physics 

Elements of complex variables; Fourier and other trans- 
forms; ordinary differential equations and their classification, 
and Frobenius and other methods of solution; partial differen- 
tial equations and their classifications. 

PH 506 Mathematical Methods (3-0)3 

of Physics 

[PH 505] 

Boundary value problems, Sturm Liouville theory and eigen- 
values; vector spaces; Green’s functions and integral equations 
of the first and second kind; and introduction to group theory. 

PH 507 High-Energy Physics (3-0)3 

[PH 516] 

A survey designed for the nonspecialist. Elements of rela- 
tivistic scattering theory, the quantum numbers and conserva- 
tion laws of high-energy physics, strong and weak interactions, 
and an introduction to the theory of unitary symmetry and its 
consequences. 

PH 511 Classical Mechanics (3-0)3 

[PH 312] 

An analysis of the mechanics of systems of particles from 
the points of view principally of Newton, Lagrange, and Hamil- 
ton, including the following topics: Newton’s laws, conservative 
and non-conservative forces, holonomic and nonholonomic con- 
straints, Lagrange’s equations, Hamilton’s principle, orthogonal 
transformations, the motion of rigid bodies, rotating frames of 
reference, the rotation of a symmetrical rigid body. 

PH 512 Classical Mechanics (3-0)3 

[PH 511] 

Hamilton equations, the principle of least action, canonical 
transformation, Poisson brackets, Hamilton-Jacobi theory, ac- 
tion and angle variables, and a comparison between classical 
mechanics and geometrical optics. 

PH 515 Quantum Mechanics (3-0)3 

[PH 441; PH 511 taken concurrently] 

Wave pockets and free particle motion, the wave function 
and the Schrodinger equation, the linear harmonic oscillator, 
the WKB approximation, central forces and angular momentum. 
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PH 516 Quantum Mechanics (3-0)3 

[PH 515] 

Spin, time-dependent and independent peturbation theory. 
Scattering theory. 

PH 517 Advanced Quantum Mechanics (3-0)3 

The formal theory of scattering. The Klein-Gordon and Dirac 
equations, the Foldy-Wouthuysen transformation, elements of 
covariant perturbation theory based on Feynman’s propagator 
approach, and renormalization theory. 

PH 518 Advanced Quantum Mechanics (3-0)3 

[PH 517] 

Second quantization and canonical commutation rules. 
Connection between spin and statistics, the TCP theorem, and 
selected topics in strong and weak interactions. 

PH 521 Statistical Mechanics (3-0)3 

[PH 424] 

The classical statistical mechanics of Gibbs and Darwin- 
Fowler, the quantum statistical mechanics of Fermi-Dirac and 
Bose-Einstein. 

PH 522 Statistical Mechanics (3-0)3 

[PH 521] 

Applications of statistical mechanical methods to thermo- 
dynamics, solid state physics, and nuclear physics. 

PH 557 Electricity and Magnetism (3-0)3 

[PH 208; PH 354] 

Electrostatics and magnetostatics with special attention to 
boundary-value problems. Quasistatic fields and displacement 
currents, Maxwell’s equations, the Special Theory of Relativity. 

PH 558 Electricity and Magnetism (3-0)3 

[PH 557] 

Lienard-Weichert potentials, and radiation from an acceler- 
ated charge. Waveguides, scattering, and applications to the 
problems of modern-day physics. 

PH 561 Nuclear Physics (3-0)3 

[PH 462] 

Stationary states of nuclei nuclear charge radius, mass, 
moments, parity, and statistics; theory of alpha, beta, and gam- 
ma decay; fission reactions induced by charged particles. 
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PH 562 Nuclear Physics (3-0)3 

[PH 561] 

Gamma rays and neutrons; nuclear forces and nuclear 
models; fast neutron physics. 

PH 573 Quantum Theory of Solids (3-0)3 

[Permission of Instructor] 

Acoustic and optical phonons; plasmons; the Hartree-Fock 
approximation; many-body theory; electron-phonon interac- 
tions; the band theory of solids. 

PH 574 Quantum Theory of Solids (3-0)3 

[Permission of Instructor] 

Metals; semiconductors; transport theory; neutron diffrac- 
tion; superconductivity; magnetism, and magnetic resonances. 

PH 575 Neutral Particle Transport (3-0)3 

Boltzmann and integral transport equations, Spherical 
Harmonic, and variational methods. Correction to diffusion 
theory. 

PH 576 Neutral Particle Transport (3-0)3 

[PH 575] 

Special methods and solving transport equations. Adjoint 
functions. Applications to physical systems. 

PH 583 General Theory of Relativity (3-0)3 

[Prerequisite: Knowledge of Special Relativity] 

Review of Newtonian gravitational theory and special rela- 
tivity. Weak and strong principles of equivalence. Tensor analy- 
sis in Riemann spaces. Einstein’s equations for the gravitational 
field. 

PH 584 General Theory of Relativity (3-0)3 

[Prerequisite: Knowledge of Special Relativity] 

Classic tests of Einstein’s theory; spherically symmetric 
solutions. Gravitational field theory, and the canonical analysis 
of general relativity. 

PH 593 Graduate Laboratory Credits to be arranged 

[Permission of Instructor] 

A laboratory course designed to acquaint the graduate stu- 
dent with the methods and techniques of modern experimental 
physics. 
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PH 594 Graduate Laboratory Credits to be arranged 

[Permission of Instructor] 

Continuation of PH 593 for a second semester. 

PH 942 Physics (3-2)4 

[46.22] 

Elements of electricity and magnetism: Coulomb’s law, 
fields, Gauss’ law, potential, current, dc circuits, magnetic fields 
and forces, induced emf, ac circuits. 


PLASTICS TECHNOLOGY 

PL 201 Introduction to Polymeric Materials (2-0)2 

A descriptive subject to acquaint the student with plastics 
as a class of materials. The history, classification, definitions, 
raw materials, methods of manufacture, properties and uses of 
polymeric materials. 

PL 202 Introduction to Polymeric Materials (2-0)2 

[PL 201 or Permission of Instructor] 

A continuation of PL 201. Emphasis is placed on the engi- 
neering thermoplastics. Polymers for thermal extremes are also 
discussed. 

PL 301 Plastics Technology I (2-2)3 

[PL 201, PL 202 or Permission of Instructor] 

Analysis of additives including stabilizers, plasticizers, 
biocides, release agents, flame retardants, colorants and foam- 
ing agents as well as modifiers, fillers and reinforcing agents. 
Laboratory instruction in the processing and fabrication of 
plastics materials. 

PL 302 Plastics Technology II (2-2)3 

[PL 301 or Permission of Instructor] 

Discussion of compounding techniques and the evaluation 
and development of typical plastics molding compounds. Survey 
of materials for reinforced plastics and composites, film and 
sheeting, adhesives, and non-plastics applications of polymers. 
Continued laboratory instruction in the processing and fabrica- 
tion of plastics materials. 
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PL 401 


Plastics Technology III (2-2)3 

A theoretical and practical study of plastics process engi- 
neering. Correlation of composition, processing and fabrication 
with hold, product and equipment design. Assignment of senior 
research projects designed to develop the student’s ability to 
organize and conduct investigations of materials performance 
and processing techniques. 

PL 402 Plastics Technology IV (2-2)3 

A continuation of PL 401 

PL 403 Physical Properties of Polymers (2-2)3 

[Open to Seniors only] 

Introduction to basic mechanical properties of polymers 
as linear viscoelastic materials. Concepts of creep, stress re- 
laxation, and superposition principles emphasized. Important 
material parameters are obtained in laboratory sessions. 

PL 404 Physical Properties of Polymers (2-2)3 

[PL 403] 

Dynamic mechanical behavior, interrelations between vari- 
ous properties, electrical behavior, miscellaneous mechanical 
properties, optical properties. 

PL 406 Polymer Structure (3-0)3 

The fundamental relationships between molecular struc- 
ture, properties and end-use applications of plastics materials 
will be explored in detail. Molecular structural features include 
chemical composition, molecular size and flexibility, intermolec- 
ular order and bonding, and supermolecular structure. Proper- 
ties include processability; mechanical, acoustic, thermal, 
electrical, optical, and chemical properties; price, and balance 
of properties. Applications include rigid solids, flexible solids, 
foams, films, and non-plastics applications. 

PL 407 Plastics Industry Organization (3-0)3 

Economics of producing plastics raw materials and con- 
verting them into end products, from research and development 
to plant construction, operation, and marketing. Market analysis 
of plastics production, processing and consumer patterns; com- 
mercial development, sales, and technical service. Organization 
of the plastics industry for research and development, specialty 
and commodity production, profit, and growth. 
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PL 409 Senior Research in Plastics (1-6)3 

Individual research projects in plastics chemistry, proper- 
ties, processing, products, and industry organization. Students 
will review the existing literature, obtain materials and equip- 
ment, plan and carry out research programs, and submit final 
reports for publication. 

PL 410 Senior Research in Plastics (1-6)3 

Continuation of PL 409 

PL 411 Plastics Seminar (1-0)1 

Informal discussions, based on literature study conducted 
by the individual, of topics in, or related to, plastics technology. 

PL 412 Plastics Seminar (1-0)1 

A continuation of PL 41 1 


RADIOLOGICAL SCIENCES 

RS 100 Basic Radiolgical Health Physics 8 weeks 

[Primarily for RS students] 

Introduction to atomic and nuclear physics; natural and arti- 
ficial radioactivity, radiation, decay schemes; nuclear reactions 
including fisson and fusion; interaction of radiation with matter; 
radiation quantities and units; shielding; biological effects of 
radiation; radiation protection standards and regulations; prin- 
ciples of radiation detection and detection devices; counting 
systems and assay of «, /?, y emitters; survey and monitoring 
equipment; external radiation exposure and protection tech- 
niques; internal radiation exposure and protection techniques; 
radiation safety and control. 

RS 200 Reactor and Accelerator Radiation 3 weeks lecture 
Safety and Hazards Evaluation 1 week applied 
[Primarily for RS students] work experience 

I. Reactors: Principles of reactor operation and control; 
instrumentation and safety systems; radioactivity and radiation 
sources; shielding; radiation survey and monitoring equipment; 
personnel monitoring and radiation exposure control; liquid and 
gaseous effluent — types and quantities, analyses, monitoring; 
site selection; containment; meteorology and environmental 
monitoring programs; waste management; fuel reprocessing; 
licensing and regulations. 
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II. Accelerators: Principles of operation and types of par- 
ticle accelerators; dependence of radiation output on mode of 
operation including beam current and beam alignment, high 
voltage, type of particle projectile and type of target material; 
shielding; radiation survey and monitoring equipment; radiation 
safety systems and procedures; personnel monitoring and radia- 
tion exposure control. 

RS 210 Medical Radiation Physics and 3 weeks lecture 

X-Ray Protection 1 week applied 

[Primarily for RS students] work experience 

I. Sealed Sources and Radioisotopes: Therapeutic and 
diagnostic uses of radioisotopes and sealed sources; dose cal- 
culations; sealed source teletherapy units; radiation shielding; 
radiation survey and monitoring equipment; reduction of un- 
necessary radiation exposure. 

II. X-Ray: X-ray circuits and components; production and 
properties of X-rays; diagnostic and therapeutic applications; 
clinical radiological procedures; reduction of exposure to pa- 
tients and medical personnel; dental X-ray protection; X-ray 
shielding design; radiation survey and monitoring equipment; 
procedure for inspection and survey of X-ray installation; phys- 
ical properties and use of high speed radiographic film; radia- 
tion protection guides. 

RS 300 Applied Radiological Health Physics 10 weeks work 

[Primarily for RS students] experience 

Ten weeks of applied work work experience as a health 
physics technician at a government laboratory or a radiation 
facility of some industry, hospital, or education and research 
institution. 

RS 401 Principles of Radiation Safety and Control (3-0)3 

[PH 363 or equivalent] 

Introduction to radiation protection, including radiation 
sources, radiation dose and dose measurement, radiation ex- 
posure, radiation protection techniques, monitoring methods 
and instruments, contamination control and waste storage, facil- 
ity design, hazards analysis, and applied health physics tech- 
niques for the safe handling and control of radioactive material. 

RS 411-412 Research in Radiological Sciences 8 

[Primarily for RS students] 

A research problem related to the field of radiation protec- 
tion is investigated by the student under the direction of faculty 
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and staff of the Nuclear Center. The student will present a semi- 
nar on his research project. Areas of research anticipated in- 
clude radiation shielding, radiation detection and measurement, 
radiation survey and monitoring, radiation biology, radiation 
chemistry, radiobiology, radiochemistry, radioecology, natural 
radioactivity, fall out, analyses and measurement of radioactivity 
and radiation levels associated with the operation of reactors 
and accelerators, and radioactive aerosols. 

RS 422 Environmental Radiation and Nuclear (3-0)3 

Site Criteria 

[Permission of Instructor] 

Sources of radioactive waste and waste treatment; internal 
dosimetry, maximum permissible concentrations; distribution 
of radioactivity in the environment and the significance of re- 
leases to the air, aquatic and terrestrial ecosystems; design and 
operation of environmental surveillance programs around nu- 
clear facilities; reactor site criteria, licensing, regulations, cred- 
ible accidents, meteorological considerations, normal and ab- 
normal operations. 

RS 431-432 Seminar in Radiological Sciences (2-0) (2-0)2 

[Primarily for RS students] 

Guest speakers and staff of the Nuclear Center present not 
only topics of current interest to the field of radiation protection 
but also descriptions of radiological health physics programs at 
various nuclear and radiation facilities. Students present a semi- 
nar either on their research project or on their critical essay. 

RS 441 Radioisotope Techniques (3-3)4 

A course for students and staff designed to acquaint them 
with the theory and use of radioisotopes and the principles and 
operation of radiation counting systems. Integrated into both 
laboratory and lecture sessions are topics related to biological 
effects of radiation exposure, safe use of radiation sources, 
radiation protection techniques and procedures, and design of 
radiation facilities. 

RS 451 Introduction to Electronic Product Radiation (3-0)3 

[Permission of Instructor] 

The theoretical and applied aspects of the generation, mea- 
surement, and uses of radiant energy from electronic products 
whose emissions span the entire electromagnetic spectrum; 
ultrasonic energy emitted by electronic products; biological 
effects, standards of protection and control, and consequences 
and intent of Public Law 90-602. 
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RS 452 Electronic Product Radiation Laboratory (1-4)3 

[RS 451] 

A laboratory course aimed at practically demonstrating 
some of the more important principles and instrumentation used 
in the generation and measurement of electronic product radia- 
tion. Experiments involving the properties and measurement of 
radiation from lasers and microwave sources will represent a 
large portion of the course. 

RS 501 Radiation Physics and Shielding Design (3-0)3 

[Permission of Instructor] 

Interaction of neutrons, gamma rays and charged particles 
with matter; buildup factors; shielding of point, surface, and 
volume sources; shielding design factors in reactor and ac- 
celerator operation. 

RS 503 Introduction to Radiation Chemistry (3-0)3 

A study of the interaction of all types of ionizing radiation 
with matter and the resulting radiation-induced chemical reac- 
tions; excitation, ionization, and free radical formation and 
recombination. 


SOCIAL SCIENCES 

SS 223 The United States: 1865-1912 (3-0)3 

With the unit approach, a study of the following: Political 
development from Reconstruction to the New Freedom, the rise 
of labor and industry after 1870, the rise of the West and its in- 
fluence, diplomacy before World War I, and the social and cul- 
tural development of the American people. 

SS 224 The United States: 1912 to the Present (3-0)3 

[No prerequisite, but SS 223 is recommended as background] 

Continuing the topical analysis of SS 223, a study will be 
made of the political philosophies from Wilson to Johnson, the 
industrial problems of the 20th Century, the transition from isola- 
tion to free world leadership, economic cycles, the impact of 
science, and current issues. 

Collateral readings will be required for each topic. 
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SS 225 


Europe: 1789-1914 (3-0)3 

A study of those events which have played an important 
part in shaping the modern world, with emphasis upon such 
topics as the French Revolution, the Industrial Revolution, social 
and political reforms, the rise of nationalism and imperialism, 
and the background of World War I. 

SS 226 Europe: 1914 to the Present (3-0)3 

A study of the period of the two World Wars and the post- 
war periods in which totalitarianism, new power alignments, and 
new international organizations developed. 

SS 235 England: Roman Times to the Restoration (3-0)3 

The history of England to 1660 with emphasis on the devel- 
opment of the institutions of monarchy and Parliament, culmi- 
nating in the clash between the two and the Restoration in 1660. 

SS 236 England: The Restoration to the Present (3-0)3 

England’s history from the Restoration, tracing the rise of 
parliamentary government, the cabinet system, domestic re- 
forms, and imperial policy. 

SS 301 Government of the United States (3-0)3 

A study of the political structure of the national government 
and the most crucial problems, domestic and foreign, that it is 
facing today. Emphasis is given to the manner in which the 
American federal government is confronting these problems and 
their influence on American society. 

SS 302 Conduct and Control of Foreign Policy (3-0)3 

Consideration of the ways in which a state’s conduct of its 
foreign policy affects and is affected by both the substance and 
the processes of its domestic politics. Primary consideration is 
given to the United States and the principal nations of Western 
Europe. 

SS 303 Psychology (3-0)3 

An introduction to the basic principles of human behavior. 
The major areas covered include the origins and development 
of psychology as a science, the stages of human development, 
motivation and emotion, sensing and perceiving, the nature and 
management of learning, testing ability and intelligence, and 
neuroses and psychoses. 
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SS 305 Sociology (3-0)3 

The principles of Sociology, including the development of 
Man, culture, culture and personality, social organization and 
structure, groups and group life, social relations, collective be- 
havior, social change, and social institutions. 

SS 307 Seminar in Sociology (3-0)3 

[Limited to upperclassmen. Approval of Instructor required.] 
Designed to assist the advanced student with the proper 
sociological concepts and insights as they apply to the social 
settings in busines and industry. The core objective is the devel- 
opment — through the case method — of the balance between 
skill and knowledge and their application in sound technical and 
administrative decisions affecting individuals and groups within 
organizations. 

SS 371 American Civilization to 1865 (3-0)3 

A study of the development of national consciousness in 
the United States. Emphasis is given to the economic, political, 
and social which were causing the simultaneous growth of the 
sectionalism that led to the Civil War. 

SS 403 Psychological Warfare (3-0)3 

Inquiry into the role of psychological warfare in modern 
foreign policy. Special attention is given to such activities as 
economic aid, technical assistance, military missions, cultural 
exchanges, and information services of various types. 

SS 451 History of France (3-0)3 

The history of the development of ideas and institutions in 
modern France from the age of absolutism through the mid- 
twentieth century. 

SS 459 World Politics: The Central Problem of War (3-0)3 

War as the central phenomenon of world politics — Its 
causes and functions in theory and in history; its effects on the 
individual and society; efforts to control it; and the ethical prob- 
lems that it raises. 

SS 471 The United States in World Politics (3-0)3 

The backgrounds of American foreign policy and the vari- 
ous circumstances and conditions under which these principles 
have been applied by the United States are examined through 
case studies. 


SS 472 


Defense Policy (3-0)3 

A study of the relationship of force and foreign policy in 
the thermonuclear age. Discussions cover organization and 
policy-making, military policy and strategy, and the substance 
of national security. 

SS 477 Russia: The Empire (3-0)3 

A study of the history of the Empire of the Tsars with spe- 
cial emphasis upon the economic, political, and social prob- 
lems that led to the Revolution of 1917. 

SS 478 Russia: The Soviet Union (3-0)3 

A study of the history of the U. S. S. R. from 1917 to the 
present. The course will be divided into three general areas: 
Establishment of the Soviety state; the Stalinist period; and cur- 
rent domestic and foreign problems. 

SS 479 The Far East Since 1842 (3-0)3 

Basic historical and cultural backgrounds of the peoples 
of East Asia surveyed as a preface to the study of the develop- 
ment of mainland and island states. Emphasis is given to Amer- 
ican and European interest, policies, and relationships with 
China, Japan, and Korea. 

SS 480 Modern China: 1644 to the Present (3-0)3 

A study of developments in China’s economic, political, and 
social evolution from the Manchu conquest to the Maoism of 
the 1960’s. Emphasis will be given to China’s foreign relations 
under the Manchus, during the “Nationalist” period, and since 
the advent of the Communist regime in 1949, as well as to “Red 
China’s” role in Asian and global affairs today. 

SS 481 The Greeks and Western (3-0)3 

Civilization 

An examination of the contributions of the Greeks to our 
culture. The influences of Greek thought, art, and politics are 
studied in selected readings and discussions in seminar meet- 
ings. 

SS 482 The United States: Urban History (3-0)3 

Social, cultural, economic, and political factors in the for- 
mation and development of the modern American city. 


SS 483 The Development of Western (3-0)3 

Civilization: To 1789 

The history of the development of ideas and institutions 
from democratic Athens to the absolutism of Louis XIV. 

SS 484 The Development of Western (3-0)3 

Civilization: Since 1789 

The development of ideas and institutions from the age of 
absolutism to the mid-twentieth century. 

SS 485 Modern Governments of Europe (3-0)3 

A study of the institutions and politics of the United King- 
dom, France, Germany, and the Soviet Union. 

SS 487 American Political Thought to 1865 (3-0)3 

A study of those events which have shaped American polit- 
ical thought, with emphasis upon the American Revolution, the 
Constitution, and the Civil War. 

SS 488 American Political Thought Since 1865 (3-0)3 

An examination of the evolution of the American political 
tradition in the modern age, with special attention to the reform 
movement, the Roosevelt era, and wartime and post-war periods. 

SS 489 Political Parties in the United States (3-0)3 

A study of voting behavior, policy making, and the historical 
development of American political parties. 

SS 492 Modern Germany (3-0)3 

Political development, social and military history, and con- 
flicts of the “-isms” in Germany from the founding of the Empire 
to West Germany’s assumption of a position in the NATO Alli- 
ance. Relation of the nation’s past to current problems of reuni- 
fication, international position, and politics are studied through 
selected readings and discussions in seminar meetings. 

SS 494 England: The Empire Since 1793 (3-0)3 

A study of British foreign policy and the development of 
the Empire from the Napoleonic Wars to the formation of the 
present Commonwealth. Against a background of domestic so- 
cial, economic, and political changes, the course will stress the 
British parliamentary system and its influence on other nations. 


SS 495 


(3-0)3 


The Technological Future: 

The Material Aspects 

Lectures and discussions forecasting the completely tech- 
nologized society of 2000 A. D. The first semester emphasizes 
the nature of several “futuribles” — the possible futures — from 
the surprise-free environment to those involving scientific break- 
throughs. 

SS 496 The Technological Future: (3-0)3 

The Social and Political Aspects 

Lectures and discussions during the second semester em- 
phasize man’s adaptation to the vast changes of the future and 
the probable nature of the future world civilization. 

SS 497 Seminar: History or (3-0)3 

Political Science 

[Permission of Instructor] 

Independent directed study under the guidance of individ- 
ual mebers of the department. 

SS 499 Science and Religion: Science as a (3-0)3 

Social System 

Consideration — through lectures and discussions — of 
the role of Science as a system of “Communication”, in the 
contemporary sense in which that term is used in sociological, 
psychological, and communication-science studies. The latter 
phase of the course will stress in preview the relations between 
Science and Religion as social systems. 

SS 500 Science and Religion: Religion as a (3-0)3 

Social System 

The course will emphasize the role of Religion as a system 
of “Communication”, in the sense defined in the paragraph 
above for SS 499. The latter part of the course will emphasize 
the interconnections, both conflict and cooperation, between 
Science and Religion. 

SS 501 Afro-American History (3-0)3 

An historical study of the patterns of racial relations and 
the participation of Afro-Americans in the social, economic, 
political, and cultural life of the United States. The topics covered 
include the origins and development of the slave system, the Civil 
War and Reconstruction, urbanization, the Civil Rights move- 
ment, and “Black Power.” 
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TEXTILES 

TE 211 Chemistry and Physics of (3-1)3 

Textile Fibers 

[Offered both Semesters] 

The different fibers and their origin and properties. The ef- 
fect of molecular arrangement in fibers upon the chemical, 
physical, and mechanical behavior of the raw material and upon 
their technological utilization. Polymer structure, order, inter- 
molecular forces, flexibility, and other properties in the light of 
stress-strain relationships, such as viscoelastic behavior. These 
and other factors as design elements leading to the prediction 
of the physical properties of textile systems, as well as the 
geometry of yarns and fabrics and their behavior characteristics. 

TE 263 Textile Systems I (3-1)3 

The preparation into yarn of staple cellulosics and man 
made fibers on the cotton system as well as filamentous man 
made fibers. These are presented analytically in terms of engi- 
neering principles or mechanisms concerned with functional 
use, structural design, and basic geometry of the yarns. 

TE 264 Textile Systems II (3-3)4 

[TE 263] 

Same as TE 263 but involving wool in woolen or worsted 
yarn systems or blends of same with natural and synthetic fi- 
bers. A consideration of recovery processes for use of waste in 
varied fabrics is included. 

TE 331 Textile Systems III (3-1)3 

[TE 264] 

The concepts of fabric design: an analysis of the effects of 
mechanical processing upon structural relationships, with stress 
on physicomechanical and chemical behavior. 

TE 332 Textile System IV (3-3)4 

[TE 331] 

A study of the more complex woven structures including 
jacquards, double fabrics, etc. 

TE 403 Modern Trends in Fabric Production (2-2)3 

[TE 332] 

The production and utilization of non-woven, needle- 
punched and stitch bonded fabrics are discussed in detail. The 
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utilization of waste or unique processes for the production of 
yarns, fabrics and allied products are also covered. 

TE 433 Technology of Knitting (2-2)3 

A broad survey of the mechanics of knitting equipment and 
varied fabrics produced therefrom with special emphasis on 
fabric geometry. 

TE 434 Advanced Knitting (2-2)3 

[TE 433] 

An advanced subject concerned with the construction and 
development of knitted fabrics with major emphasis on weft 
knit fabric geometry. Consideration is given to modern design 
of warp knitting mechanisms and fabric design. The student is 
encouraged to select a project for investigation in a specific 
area of knitting for a study in depth. 

TE 459 Textile Systems V (3-0)3 

[TE 332] 

A study and analysis of the physical behavior of gray fabrics 
to mechanical systems during the finishing operations. Major 
emphasis is on absorption, pressure, heat transfer, and the 
physical and mechanical design principles involved. 

TE 460 Textile Systems VI (1-2)2 

[TE 459] 

The basic chemical structure of the fibers within the fabric 
and the relationship which such a system has with the applica- 
tion of dye and finish due to chemical transition catalysis, elec- 
trostatic attraction, covalent and other bonding forces, etc., in 
effecting an acceptable end product. 

TE 472 Textile Evaluation (2-3)3 

[TE 332 or equivalent] 

[May be given each semester] 

Devoted to the basic mechanical tools and techniques and 
their utilization by the textile industry for research, develop- 
ment, product control, and end use evaluation. Moisture equi- 
librium and rates of change relations; basic fiber, yarn, and fab- 
ric dimensions; spatial relations and fluid flow instrumentation; 
an introduction to the determination and evaluation of the stress- 
strain-time properties of viscoelastic fibrous structures; and 
wear or abrasion of textile structures are among the topics 
considered. 

TE 474 Instrumentation for Textiles (2-2)3 

[PH 102 or equivalent] 

A study of some mechanical, electrical, and electronic 
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methods for the measurement and control of such common tex- 
tile process variables as pressure, temperature, liquid level, 
and fluid flow. The response of sensing elements, the modes of 
control, the characteristics of final control elements, and the in- 
terrelationship between those in closed loop systems are 
considered. 

TE 482 Application of Scientific Methods to (3-0)3 

Textile Processes 

[PH 201, MA 203, ME 216] 

A cross-discipline course which exercises the student in 
the application of his knowledge of science and engineering to 
problems of textile processing. In problem-solving sessions, an 
effort is made to simulate the resources and on-the-job environ- 
ment of a practicing textile engineer. 

TE 483 Engineering Design of Textile Structures I (3-0)3 

[MA 203 and TE 332] 

This subject correlates engineering properties of textile 
materials, engineering principles and textile methods in the de- 
sign of textile structures with desired properties. Considered, 
are the following: the geometry and design of yarns for certain 
functional uses; prediction of dimensional changes which occur 
during use; stresses, strains, and energy changes imposed by 
end use; and analyses of load-elongation diagrams of fibers 
and yarns. 

TE 484 Engineering Design of Textile Structures II (3-0)3 

[TE 483] 

This subject deals primarily with three dimensional textile 
structures. The concept and objectives of the course are similar 
to that of TE 483. In addition, metallic fabrics and graphical 
solutions are considered. 

TE 485 Statistical Quality Control — (3-0)3 

Textile 

[MA 383, TE 331 or equivalent] 

A study of statistical and administrative techniques rele- 
vant to the maintenance of product quality at defined levels. 
Sampling plans for variables and attributes are considered from 
the viewpoint of engineering economics. 

TE 491 Textile Seminar (3-0)3 

[Senior Status] 

A survey is made of specific current releases of textile re- 
search and development in periodicals. Assignments for oral 
presentation are made and the defense of certain selected topics 
of this group is required. 
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LOWELL TECHNOLOGICAL INSTITUTE 

Lowell, Massachusetts 01854 


Established 1895 


Operated by the Commonwealth of Massachusetts 


Oay programs leading to B.S., B.S. in B.A., M.S., and Ph.D. de- 
grees 

I 

vening programs leading to A.B.M., A.A.S., A.S., and A. Eng. 
degrees 

Member of, or approved by, American Chemical Society, Ameri- 
can Council on Education, College Entrance Examination 
Board, Engineers' Council for Professional Development, 
Massachusetts Department of Education, New England Asso- 
ciation of Colleges and Secondary Schools 




otal enrollment — 8647 
Day Division — 3630 
Evening Division — 3357 
Summer School — 1660 
Graduate School — 417 


4en and women students from 20 states and 30 countries 

uition: $200 for U.S. citizens who are residents of Massachu- 
setts; $600 for all others 


T.l. Research Foundation conducts research and development 
work for government and industry. 

he main campus lies between Mass. Route 113 and the VFW 
Highway along the bank of the Merrimack River, one half 
mile north of the center of Lowell, 25 miles north of Boston. 


)ffice hours: 8:30 a.m. — 5:00 p.m., Monday through Friday 
elephone number: 454-7811 (Area Code 617) 


* * * 

The Board of Trustees reserves the right to waive, at its discretion, any of 
ie rules and regulations stated herein, and to change any of the subjects or 
urricula, or portions thereof, without prior notice. 
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ACADEMIC CALENDAR, 1971-1972 


September 7, Tuesday 

Freshman Orientation Week begins. 
Registration of graduate students begins. 

September 8, Wednesday 
September 9, Thursday 
September 10, Friday 

September 13, Monday 
September 22, Wednesday 

Registration of seniors. 

Registration of juniors. 

Registration of sophomores. 

Classes begin. 

Last day to register for new subjects 
or to drop a subject without approved 
academic petition. 

October 11, Monday 

Institute closed. Columbus Day 
Observance. 

October 12, Tuesday 

October 25, Monday 

Monday schedule of classes. 

Institute closed. Veterans Day Observance. 


November 24, Wednesday, 6 p.m. Thanksgiving recess begins. 
November 29, Monday Classes resume. 

December 22, Wednesday, 6 p.m. Christmas recess begins. 


January 3, Monday 

January 6, Thursday, 6 p.m. 
January 8, Saturday 

January 14, Friday 

Classes resume. 

Classes end. 

Examinations begin. 

Semester ends. 

January 24, Monday 

Registration of graduate students begins. 
Registration of seniors and juniors. 

January 25, Tuesday 

January 26, Wednesday 

January 27, Thursday 

February 7, Monday 

Registration of sophomores. 

Registration of freshmen. 

Classes begin. 

Last day to register for new subjects 
or drop a subject without approved 
academic petition. 

February 21, Monday 

Institute closed. Washington's Birthday 
Observance. 

February 22, Tuesday 

March 24, Friday, 6 p.m. 

April 3, Monday 

April 17, Monday 

May 17, Wednesday, 6 p.m. 

May 19, Friday 

May 26, Friday 

June 11, Sunday 

Monday schedule of classes. 

Spring recess begins. 

Classes resume. 

Institute closed. Patriots Day Observance. 

Classes end. 

Examinations begin. 

Semester ends. 

Commencement. 


Normally, classes are held from 8 a.m. to 6 p.m., Monday through Friday. 
This calendar is subject to change. 
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Dr. Charles J. Burton, Arthur D. Little, Inc. 

Attorney Alexander M. Clark, Counsellor-at-law 

Mr. John J. Costello, Jr., '71, Student, Lowell Technological Institute 

Attorney James T. Curtis, Partner, Goldman, Goldman, Curtis & Cashman 

Mr. George A. Demoulas, Treasurer, Demoulas Markets 

Attorney Arnold J. Lovering, '61, Manager of Subcontracts, Raytheon 
Company 

Dr. Gerald L. McLeod, Director, Lexington Research Laboratories, 

Itek Corporation 

Mr. Timothy F. Meehan, President, Meehan and Sons Realty 
The Honorable Joseph S. Mitchell, Jr., Associate Justice, Superior Court 
Mr. Richard H. Olney, Hornblower & Weeks-Hemphill, Noyes 
Mrs. S. Lewis Ottey, Lowell 

Mr. Joseph Pellegrino, Chairman of the Board, Prince Macaroni 
Manufacturing Company 

Dr. Samuel Pinanski, '12, President and Director, American Theatres 
Corporation, Honorary Life Chairman 

Mr. Martin Silva, Real Estate, Lowell 


6 


- 


BOARD OF VISITORS 


Dr. Ralph Lowell, Chairman 

General Georges F. Doriot, President, American Research and Development 
Corporation 

Mr. Joseph A. Erickson, Wellesley 

Mr. Barnett D. Gordon, President, M.K.M. Knitting Mills, Inc. 

Dr. Edward B. Hanify, Attorney and Partner, Ropes & Gray 

Mr. Harold D. Hodgkinson, Chairman of the Board, William Filene's Sons 
Company 

Dr. Ralph Lowell, Chairman of the Board, Boston Safe Deposit & Trust 
Company 

Dr. Earl P. Stevenson, Chairman of the Board, Arthur D. Little, Inc. 

Dr. Benjamin A. Trustman, Attorney, Nutter, McClennen & Fish 
Mr. Erskine Nr White, Center Sandwich, New Hampshire 
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INDUSTRY ADVISORY COMMITTEES 


Electrical Engineering 

Mr. Joseph F. Alibrandi, Raytheon Company 
Dr. Walter S. Baird, Baird-Atomic, Inc. 

Mr. W. Clare Brooks, Andover 

Dr. Martin Schilling, Raytheon Company 

Mr. Paul G. Yewell, Yewell Associates, Inc. 

Nuclear 

Dr. Ernest F. Blase, E C & C, Inc. 

Mr. Roger J. Coe, Yankee Atomic Electric Company 

Mr. Joseph J. Fitzgerald, Cambridge Nuclear Corporation 

Dr. Thomas H. Johnson 

Dr. Jacob H. Jurmain, E C & C, Inc. 

Dr. Marvin C. Schorr, Technical Operations, Inc. 

PAPER ENGINEERING 

Executive Committee 

Mr. Austin B. Mason, Chairman President of Ludlow Corporation 
Mr. James R. Carter II, Nashua Corporation 
Mr. Frederic S. Klein, Byron-Weston Company 

Plastics 

Mr. Thomas J. Conlon, Contour Chemical Company 

Dr. Paul Doigan, General Electric Company 

Mr. Neil T. Flathers, R. T. Vanderbilt Company 

Mr. Iver J. Freeman, Reed-Prentice Company 

Mr. David E. Gomes, '73, Student, Lowell Technological Institute 

Mr. Howard P. Koenig, '71, Student, Lowell Technological Institute 

Mr. Richard J. Manning, '68, Mobay Chemical Company 

Mr. Donald R. Nadeau, '72, Student, Lowell Technological Institute 

Mr. Saul A. Perlman, '60, Enjay Chemical Company 

Mr. D. V. Rosato, Improved Machinery, Inc. 

Dr. M. R. Singer, Allied Chemical Company 

Textiles 

Dr. Kenneth R. Fox, '38, Fabric Research Laboratories, Inc. 

Mr. Walter E. Hildick, Curtis & Marble Machine Company 
Mr. Gordon Osborne, '28, Warwick Mills 
Mr. E. Kent Swift, Jr., Woods Hole 

Mr. Ashton M. Tenney, Jr., '48, Eastman Kodak Division, Tennessee 
Eastman Company 

Mr. Elmer Ward, The Palm Beach Company 
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OFFICERS OF ADMINISTRATION 


Martin J. Lydon, A.B., A.M., Ed.D., Sc.D. 
President and Chancellor 


John L. Steele, B.S. in B.A., 

A.M., Ed.D. 

Provost 

Everett V. Olsen, Sc.D. 

Assistant to the President and 
Executive Vice President 

Chapin A. Harris, B.S., Ph.D. 

Dean of Faculty 

Edward L. Alexander, B.S., M.S., 
Ph.D. 

Dean of the Graduate School 

Leo F. King, Jr., A.B., M.Ed. 

Dean of Students 

Maurice W. Harrison, B.T.E. 
Dean of Admissions 


ADMINISTRATIVE STAFF 


Edward B. Van Dusen, B.S.I.E., 
Ed.M., Ph.D. 

Director of the Evening School 

Joseph R. Killelea, B.S., Ph.D. 

Director of the Nuclear Center 

John J. MacLaughlan, Ph.B., A.M. 
Director of Student Counseling 

Ernest P. James, B.T.C., M.S. 

Director of the Summer School and 
Director of Continuing Education 

Harrison D. Schloerb 

Head of Department of 
Administrative Services 

Richard F. Connolly, P.A. 

Business Office Manager 

Wilfrid J. Brodeur 

Bursar 

Frank J. Duggan, Jr., A.B. 

Registrar 

Francis B. McGrath, B.S. 

Director of the Public Relations 

Howard K. Moore, A.B., A.M., 

M.L.S., Ph.D. 

Director of Libraries 

Louis J. Demetroulakos, B.A. 
Assistant Dean of Students 

Lawrence R. Martin, B.S. in B.A., 

M.Ed. 

Assistant Dean of Admissions 

Walter A. Costello, B.S. 

Financial Aid Officer 

Joseph V. Kopycinski, B.S., M.S., 

M.S. in Library Science 

Librarian 

Henry J. Mazur, B.S. 

Admissions Officer 

Elizabeth A. Barrett, B.S., M.A. 

Press Relations 

James A. Brennan, A.B., M.B.A., 

LL.B. 

Director of Placement 

William A. Mack 

Staff Assistant 

William L. Kelley 

Student Housing 

James S. Donohoe, A.B. 

Director of Residence Halls 

Ellen C. Duggan, B.A. 

Women's Residence Supervisor 

Gerald E. Cantor, B.S. 

Men's Residence Supervisor 
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OFFICERS OF THE FACULTY 

Chairman: Francis T. Worrell, B.S., M.S., Ph.D. 
Vice Chairman: Harry Rubinstein, B.S., Ph.D. 
Secretary: Santo J. Pullara, B.S., M.B.A., J.D., Ph.D. 





INSTRUCTIONAL STAFF 


Chairmen of Divisions 

Allan T. Gifford, S.B., S.M., P.E., Engineering Science 

George R. Griffin, B.S., M.A., Ph.D., Chemistry and Applied Chemistry 

Joseph R. Killelea, B.S., Ph.D., Nuclear Studies 

Edward B. Van Dusen, B.S.I.E., Ed.M., Ph.D., Evening Studies 

Heads of Departments 

Leon E. Beghian, B.A., Ph.D., Physics and Applied Physics 
Robert M. Coleman, B.S., M.S., Ph.D., Biological Sciences 
Robert C. Curtis, A.B., Ph.D., Meteorology 

Byron L. Dennison, B.S.E.E., M.S.E.E., Ph.D., P.E., Electrical Engineering 

Russell W. Ehlers, B.S., M.A., Ph.D., Plastics Technology 

Allan T. Gifford, S.B., S.M., P.E., Civil Engineering 

George R. Griffin, B.S., M.A., Ph.D., Chemistry 

William T. Hogan, B.S., S.M., D.Sc., Mechanical Engineering 

Stuart L. Mandell, A.B., M.B.A., Economics and Management 

John J. McDonald, B.T.C., M.S., Textile Engineering 

Howard K. Moore, A.B., A.M., M.L.S., Ph.D., Languages and Literature 

Andrew A. Ouellette, B.S., Mathematics 

Howard H. Reynolds, A.B., Sc.D., P.E., Chemical Engineering and Paper Engi- 
neering 

Robert E. Sizemore, Col., USAF, B.S., Aerospace Studies 
Kenneth W. Skrable, B.S., M.S., Ph.D., Radiological Sciences 
Raymond E. Sparks, B.S., M.A., D.P.E., Physical Education 

Francis R. Walsh, B.S., M.A., Ph.D., Social Sciences (Interim Department Head 
and Associate Professor) 

Members 

William M. Aiken, B.A. (Trinity College), A.M. (Harvard University), Asst. Prof., 
Languages and Literature 

J. Arthur Ainsworth, B.S., M.S. (Fitchburg State College), Prof., Mechanical 
Engineering 

M. Ataman Aksoy, B.S. (Middle East Technical University, Turkey), M.A. (Uni- 
versity of Massachusetts), Instr., Economics and Management 

Jack D. Alexander, B.S. in B.A., M.A., M.A. (University of Notre Dame), M.B.A. 
(Harvard University), Ph.D. (University of Notre Dame), Assoc. Prof., Eco- 
nomics and Management 

Albert Altman, B.S. (Brooklyn College), M.S., Ph.D. (University of Maryland), 
Prof., Physics and Applied Physics 

Donald L. Ameen, B.S. (Lowell Technological Institute), M.S. (Cornell Univer- 
sity), Asst. Prof., Mathematics 
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H. Jack Apfelbaum, B.M.E. (City College of New York), M.M.E. (University of 
Connecticut), P.E. (Massachusetts), Asst. Prof., Mechanical Engineering 

Everett S. Arnold, B.S. (Southeastern Massachusetts University), M.S. (Lowell 
Technological Institute), Assoc. Prof., Textile Engineering 

Howard C. Arnold, A.B. (Oberlin College), M.Ed. (Northeastern University), 
Asst. Prof., Languages and Literature 

Richard M. Aronson, B.S. (Springfield College), M.Ed. (Boston University), 
C.A.S. (Springfield College), Asst. Prof., Physical Education 

Thomas Artin, B.A., M.A., Ph.D. (Princeton University), Asst. Prof., Languages 
and Literature 

Francesco L. Bacchialoni, Dott.lng. (University of Genova, Italy), Assoc. Prof., 
Electrical Engineering 

Adolph Baker, B.A. (City College of New York), B.M.E. (Polytechnic Institute of 
Brooklyn), M.S. in Ed. (City College of New York), M.S. (New York Univer- 
sity), Ph.D. (Brandeis University), Prof., Physics and Applied Physics 

Edward F. Baldyga, B.A., M.A. (University of Connecticut), Instr., Mathematics 

William W. Bannister, B.S., Ph.D. (Purdue University), Assoc. Prof., Chemistry 

Luther C. Barcus, B.A. (University of Delaware), M.S. (University of Miami), 
Assoc. Prof., Physics and Applied Physics 

Barry K. Barnes, B.A., M.A., Ph.D. (Rice University), Asst. Prof., Physics and 
Applied Physics 

J. Griffiths Barry, B.S. (George Washington University), M.S., Ph.D. (University 
of Pennsylvania), Visiting Assoc. Prof., Electrical Engineering 

Roger H. Baumann, B.S., M.S. (Massachusetts Institute of Technology), Sc.D. 
(University of Paris, France), Prof., Electrical Engineering 

Leon E. Beghian, B.A., Ph.D. (University of Oxford, England), Head of Depart- 
ment and Prof., Physics and Applied Physics 

Arthur J. Bellemore, B.S. (Lowell Technological Institute), M.E.E. (University of 
Virginia), Lect., Electrical Engineering 

Maurice Beren, B.S. (Massachusetts Institute of Technology), Instr., Mathemat- 
ics 

Donald R. Berry, B.A., M.A. (Baylor University), Asst. Prof., Languages and Lit- 
erature 

Sydney S. Biechler, B.S. (Stanford University), Ph.D. (The Pennsylvania State 
University), Prof., Biological Sciences 

Frederick B. Bischoff, B.S., M.S. (Lowell Technological Institute), P.E. (Massa- 
chusetts), Prof., Mechanical Engineering 

Alexandre Blumstein, B.S. (Sorbonne, Paris), Ph.D. (University of Strasbourg, 
France), Assoc. Prof., Chemistry 

Stephen J. Bodor, B.S., M.S. (Lowell Technological Institute), Prof., Mathemat- 
ics 

Michael N. Botvin, B.S., M.B.A. (University of Rhode Island), Instr., Economics 
and Management 

Barbara L. Brooks, B.S. (Lowell Technological Institute), Instr., Chemistry 
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Ronald D. Brunelle, B.S., M.S. (Lowell Technological Institute), P.E. (Massachu- 
setts), Asst. Prof., Electrical Engineering 

Peter Burger, B.E.E.E. (Vanderbilt University), M.S., Ph.D. (Stanford University), 
Asst. Prof., Electrical Engineering 

William J. Burke, B.A. (University of Massachusetts), M.Ed. (Boston State Col- 
lege), J.D. (Suffolk University), Assoc. Prof., Economics and Management 

Ann Marie Burns, A. B. (Emmanuel College), Instr., Mathematics 

J. Frederic Burtt, B.T.E., M.S. (Lowell Technological Institute), Assoc. Prof., Tex- 
tile Engineering 

Robert T. Callary, B.S. (Springfield College), M.Ed. (Fitchburg State College), 
Instr., Physical Education 

A. Grant Carrow, A.B. (University of New Hampshire), Instr., Physical Educa- 
tion 

Albert M. Cederlund, A.B. (Clark University), M.S. (Columbia University), As- 
soc. Prof., Economics and Management 

George E. Chabot, Jr., A.B. (Harvard University), M.S. (Harvard School of Pub- 
lic Health), Nuclear Health Physics Supervisor in Nuclear Center, and Vis- 
iting Asst. Prof., Radiological Sciences 

Huan-Yang Chang, B.S. (Southwest Associated University, China), M.S. (Uni- 
versity of Rhode Island), Ph.D. (Iowa State University), Assoc. Prof., 
Chemical Engineering and Paper Engineering 

Stanley J. Chase, A.B., M.A. (Siena College), Asst. Prof., Social Sciences 

Ning H. Chen, B.S. (National Chekiang University, China), B.Ch.E. (Polytechnic 
Institute of Brooklyn), M.S. (University of Missouri), D.Ch.E. (Polytechnic 
Institute of Brooklyn), Assoc. Prof., Chemical Engineering and Paper Engi- 
neering 

George P. Cheney, B.S. (Lowell Technological Institute), Instr., Electrical Engi- 
neering 

Samuel Chesler, B.S. in B.A. (Boston University), M.B.A. (Suffolk University), 
Asst. Prof., Economics and Management 

Anthony J. Cirrito, B.S.M.E. (Villanova University), P.E. (Massachusetts and 
Pennsylvania), Asst. Prof., Civil Engineering 

Donn A. Clark, B.S.E.E. (Pennsylvania State University), M.S.E.E. (Northeastern 
University), P.E. (Massachusetts), Asst. Prof., Electrical Engineering 

Stuart B. Clough, B.S. (University of Massachusetts), M.Ch.E. (University of 
Delaware), Ph.D. (University of Massachusetts), Asst. Prof., Chemistry 

Sebastian F. Coglitore, Capt., USAF, B.S. (Newark College of Engineering), 
M.S. (University of North Dakota), Asst. Prof., Aerospace Studies 

C. Daniel Cole, B.A., Ph.D. (University of Buffalo), Prof., Physics and Applied 
Physics 

Robert M. Coleman, B.S. (Bates College), M.S. (University of New Hampshire), 
Ph.D. (University of Notre Dame), Head of Department and Prof., Biologi- 
cal Sciences 

Pasquale Condo, B.S. (Purdue University), M.S. (Lowell Technological Insti- 
tute), Asst. FYof., Mathematics 
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Andrea Corbett, B.A. (University of New Hampshire), M.A. (Vanderbilt Univer- 
sity), Instr., Languages and Literature 

Gus P. Couchell, B.S., M.S. (North Carolina State University), Ph.D. (Columbia 
University), Asst. Prof., Physics and Applied Physics 

Dexter E. Crocker, B.S. (Lowell Technological Institute), Instr., Chemistry 

Aldo M. Crugnola, A.B. (Boston University), M.S. (Northeastern University), 
Assoc. Prof., Plastics Technology 

Robert C. Curtis, A.B. (Williams College), Ph.D. (Pennsylvania State Univer- 
sity), Head of Department and Prof., Meteorology 

Arthur T. Dabilis, A.B. (Suffolk University), M.A. (Northeastern University), 
Instr., Languages and Literature 

Angelo Dadoly, B.S. (Boston University), M.Ed. (Boston State College), Asst. 
Prof., Mathematics 

Charles L. Daley, B.T.C. (Lowell Technological Institute), Prof., Chemistry 

George E. Davis, B.Ed. (Plymouth State College), Athletic Coach and Physical 
Education Instructor, Physical Education 

Leslie M. Dawson, B.B.A. (Iona College), M.A. (University of Toledo), Ph.D. 
(Michigan State University), Assoc. Prof., Economics and Management 

Rudolph D. Deanin, A.B. (Cornell University), M.S., Ph.D. (University of Illi- 
nois), Prof., Plastics Technology 

Jane H. Dennis, S.B., S.M., Ph.D. (Massachusetts Institute of Technology), As- 
soc. Prof., Electrical Engineering 

Byron L. Dennison, B.S.E.E. (West Virginia University), M.S.E.E. (Virginia Poly- 
technic Institute), Ph.D. (Worcester Polytechnic Institute), P.E. (Virginia 
and West Virginia), Head of Department and Prof., Electrical Engineering 

George C. Dery, A.B. (Merrimack College), M.A. (Boston College), Asst. Prof., 
Economics and Management 

Robert K. Devejian, B.S. (Tufts University), M.A. (Boston University), Prof., 
Mathematics 

Robert J. DeYoung, B.A., M.A. (New York University), Asst. Prof., Languages 
and Literature 

Robert J. Dirkman, B.S. (Tufts University), S.M.E.E. (Massachusetts Institute of 
Technology), Instr., Electrical Engineering 

Alan W. Doerr, B.A. (Marist College), M.A. (Hunter College), Asst. Prof., Math- 
ematics 

James H. Doherty, Jr., B.A. (University of New Hampshire), Assoc. Prof., Math- 
ematics 


Gerald F. Downey, B.S., M.B.A. (Northeastern University), M.A., Ph.D. (Boston 
College), Asst. Prof., Economics and Management 

Stephen B. Driscoll, B.S. (Lowell Technological Institute), Instr., Plastics Tech- 
nology 

David B. Eastwood, A.B. (Hanover College), M.A. (Brown University), Instr., 
Economics and Management 

James J. Egan, B.A. (Thomas More College), M.S., Ph.D. (University of Ken- 
tucky), Asst. Prof., Physics and Applied Physics 
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Russell W. Ehlers, B.S., M.A. (Wesleyan University), Ph.D. (Yale University), 
Head of Department and Prof., Plastics Technology 

Charles C. Evans, B.S.E.E., M.S.E.E. (University of Illinois), Lect., Electrical Engi- 
neering 

John G. Fallon, A.B. (Boston College), Instr., Mathematics (on military leave of 
absence) 

Charles F. Feeney, B.S. in B.A. (Boston College), M.B.A. (Northeastern Univer- 
sity), C.P.A., Asst. Prof., Economics and Management 

M. Brendan Fleming, B.S., M.A. (Boston College), Assoc. Prof., Mathematics 

Ian A. Forbes, B.Sc. (Memorial University of Newfoundland), Ph.D. (Massachu- 
setts Institute of Technology), Asst. Prof., Physics and Applied Physics 

Richard R. Forster, B.A. (Louisiana State University), M.A. (University of South- 
ern California), Instr., Languages and Literature 

Zoltan Fried, B.S. (Brooklyn College), Ph.D. (Brandeis University), Prof., Phys- 
ics and Applied Physics 

Dario A. Gasparini, B.E. (Villanova University), S.M. (Massachusetts Institute of 
Technology), Instr., Civil Engineering 

Allan T. Gifford, S.B., S.M. (Massachusetts Institute of Technology), P.E. (Mas- 
sachusetts), Chairman of Division of Engineering Science, and Head of 
Department and Prof., Civil Engineering 

Edward L. Golec, B.S. (Lowell Technological Institute), Prof., Textile Engineer- 
ing 

John A. Goodwin, B.T.E., M.S. (Lowell Technological Institute), Prof., Textile 
Engineering 

George R. Griffin, B.S. (Indiana University), M.A. (Boston University), Ph.D. 
(Massachusetts Institute of Technology), Chairman of Division of Chemis- 
try and Applied Chemistry, and Head of Department and Prof., Chemistry 

Michael Grossman, B.S. (Tufts University), M.A. (Yale University), Instr., Mathe- 
matics 

Mary C. Hall, A.B. (Regis College), M.Ed. (Boston University), Assoc. Prof., 
Mathematics 

Bernard C. Harcourt, B.S. (Fitchburg State College), M.A. (Columbia Univer- 
sity), P.E. (Massachusetts), Assoc. Prof., Mechanical Engineering 

F. Raymond Hardy, B.S., M.S. (Lowell Technological Institute), Prof., Physics 
and Applied Physics 

Padmanabh Harihar, B.S. (R. Ruia College, India), M.S. (Wilson College, India), 
Ph.D. (Columbia University), Assoc. Prof., Physics and Applied Physics 

Jesse Harris, B.S., M.S., Ph.D. (Rutgers University), Prof., Radiological Sciences 

William S. Harrison, A.B. (Harvard University), Asst. Prof., Social Sciences 

William E. Haskell, Jr., B.S. (Tufts University), M.S. (Northeastern University), 
Ph.D. (University of Massachusetts), P.E. (Massachusetts), Prof., Civil Engi- 
neering 

Richard C. Healy, Jr., B.S. in B.A. (American International College), M.A. (Uni- 
versity of Massachusetts), Asst. Prof., Economics and Management 
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William R. Hersey, B.S. (Lowell State College), M.A. (Boston College) Instr 
Languages and Literature 

Charles J. Higgins, B.S. (Massachusetts Maritime Academy), B.S. (Lowell Tech- 
nological Institute), P.E. (Massachusetts), Prof., Chemical Engineering and 
Paper Engineering 

Geoffrey E. Hill, B.S., M.S. (Massachusetts Institute of Technology), Assoc. 
Prof., Meteorology (on leave of absence) 


S. Brackston Hinchey, A.B., M.A., Ph.D. (University of Missouri), Assoc. Prof 
Economics and Management ' 


William T. Hogan, B.S. (Northeastern University), S.M., D.Sc. (Massachusetts 
Institute of Technology), Head of Department and Prof., Mechanical En- 
gineering 

Robert Z. Hollenbach, S.B.M.E. (Massachusetts Institute of Technology) M S 
(Rensselaer Polytechnic Institute), Prof., Mechanical Engineering 

Ross Holmstrom, B.S. (University of Washington), M.S., Ph.D. (Stanford Uni- 
versity), Asst. Prof., Electrical Engineering 

Judith A. Horine, B.A. (Rivier College), Asst. Prof., Chemistry 

Lester B. Hudson, A.B., M.A. (Boston University), Instr., Languages and Litera- 
ture 


Martin Isaks, B.S. (Purdue University), M.S. (Iowa State University), Ph.D (Uni- 
versity of Cincinnati), Assoc. Prof., Chemistry 

Stanley C. Israel, B.S. (Parsons College), Ph.D. (Lowell Technological Institute), 


Ernest P. James, B.T.C., M.S. (Lowell Technological Institute), Prof., Chemis- 
try; Director of Summer School and Director of Continuing Education 


■ Charles E. Jarvis, B.S., M.A. (Boston 

Zelman Kamien, B.S., M.S., Ph.D. 
ical Engineering 


University), Prof., Languages and Literature 
(Purdue University), Assoc. Prof., Mechan- 




it 


Lloyd C. Kannenberg, S.B. (Massachusetts Institute of Technology), M.S. (Uni- 
versity of Florida), Ph.D. (Northeastern University), Asst. Prof., Physics and 
Applied Physics 


Alan Kaplan, B.S. (University of Massachusetts), M.S., Ph.D. (Syracuse Univer- 
sity), Asst. Prof., Mathematics 


Aram S. Karakashian, B.A., M.A. (Temple University), Ph.D. (University of Mary- 
land), Asst. Prof., Physics and Applied Physics 

RUSS ?n R ;J < « rl, | | B | S in B A ‘ (Bryant Colle 8 e >' M S - B.A. (Suffolk University), 
J.D. (Suffolk Law School), Instr., Economics and Management 

Norwood H. Keeney, Jr., B.S. (Trinity College-Hartford), M.S. (University of 
Maine) Ph.D. (University of Manchester, England), P.E. (New Hampshire) 
Frot., Chemical Engineering and Paper Engineering 

GUn |nsIitut of 8 T el 'h' S ', (F ' y niversidade do Br ^il), Ph.D. (Massachusetts 
Institute of Technology), Prof., Physics and Applied Physics 

i0Sef M III Kell ? y ' B S ' (Boston College), M.S. (University of Arizona), Instr. 
Mathematics ' 

udith A. Kelley, B.A. (Emmanuel College), Instr., Chemistry 
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Jon R. Kelly, B.S. (Northwestern University), S.M., Sc.D. (Massachusetts Insti- 
tute of Technology), Assoc. Prof., Mechanical Engineering 

Joseph R. Killelea, B.S. (Manhattan College), Ph.D. (New York University), 
Director of the Nuclear Center, and Chairman of the Division of Nuclear 
Studies 

Linda H. Kistler, B.S. in B.A., M.S. in B.A. (Colorado State University), C.P.A., 
Assoc. Prof., Economics and Management 


Marianne H. Knowlton, B.A. (Smith College), M.A. (Tufts University), Asst. 
Prof., Languages and Literature 

Fritz F. Kobayashi, P.E. (Massachusetts), Asst. Prof., Textile Engineering 


David Korff, B.A. (Harvard University), Ph.D. (Brandeis University), Prof., Phys- 
ics and Applied Physics 

Bernard J. Korites, B.S.M.E. (Tufts University), M.Eng. (Yale University), Ph.D. 
(Tufts University), P.E. (Massachusetts), Asst. Prof., Mechanical Engineer- 
ing 

Albert D. Kowalak, B.S. (College of William and Mary), M.S., Ph.D. (Virginia 
Polytechnic Institute), Assoc. Prof., Chemistry 

Thomas C. Kudzma, S.B. (Massachusetts Institute of Technology), A.M. (Har- 
vard University), Asst. Prof., Mathematics 

Philip S. Lamprey, B.S. (Lowell Technological Institute), Ph.D. (University of 
New Hampshire), Prof., Chemistry 

Charles D. L'Archevesque, Capt., USAF, B.A. (Syracuse University), M.A. (Uni- 
versity of Colorado), Asst. Prof., Aerospace Studies 

Earle R. Laste, Jr., B.S., M.S. (Northeastern University), Ph.D. (Worcester Poly- 
technic Institute), Prof., Electrical Engineering 

Vasilis Lavrakas, B.S. (University of Massachusetts), M.S. (Tufts University), 
Prof., Chemistry 

Donald C. Leitch, B.S. (Lehigh University), M.S. (University of Colorado), As- 
soc. Prof., Civil Engineering 


I 

f 

j 

i of 


J. Robert A. Lemieux, B.S., M.S. (Lowell Technological Institute), Assoc. Prof., 1 o; 
Electrical Engineering 

John P. Leonard, B.S. (Lowell Technological Institute), M.S. (Northeastern Uni- 
versity), Asst. Prof., Electrical Engineering 


Robert J. Leonard, B.S. (Boston College), M.S. (Northeastern University), Instr., 
Mathematics 

Arthur T. Lewis, S.B., S.M., Sc.D. (Massachusetts Institute of Technology), Visit- 
ing Asst. Prof., Electrical Engineering 

Jonathan J. Liebowitz, A.B. (Columbia University), M.A., Ph.D. (University of 
California, Berkeley), Instr., Social Sciences 

James C. Lillis, B.A. (Tufts University), M.B.A. (Harvard University), P.E. (Massa- 
chusetts), Assoc. Prof., Economics and Management 

Joseph W. Lipchitz, B.A., M.A. (University of Massachusetts), Ph.D. (Case 
Western Reserve University), Asst. Prof., Social Sciences 
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Irving Lipschitz, B.A., M.S. (New York University), Ph.D. (Virginia Polytechnic 
Institute), Asst. Prof., Chemistry 

George E. Lockyer, B.S. (University of Denver), Instr., Mathematics 

Thomas G. Macbeth, A.B. (Cornell University), M.A., Ph.D. (University of 
Southern California), Assoc. Prof., Economics and Management 

Timothy Macdonald, B.A., Ph.D. (University of Hawaii), Asst. Prof., Biological 
Sciences b 

Stuart L. Mandell, A.B. (Brooklyn College), M.B.A. (Syracuse University), Head 
of Department and Prof., Economics and Management 

James A. Mann, B.S. (Rensselaer Polytechnic Institute), Assoc. Prof., Chemical 
Engineering and Paper Engineering 

Thomas V. Marcella, B.S. (Lowell Technological Institute), M.S. (Northeastern 
University), Asst. Prof., Physics and Applied Physics 

Pasquale A. Marino, B.S., M.S. (Northeastern University), Ph.D. (University of 
Connecticut), P.E. (Massachusetts), Assoc. Prof., Chemical Engineering 
and Paper Engineering ° 

Suresh C. Mathur, B.Sc., M.Sc. (University of Lucknow, India), Ph.D. (Univer- 
sity of Texas), Prof., Physics and Applied Physics 

John J. McCaffrey, A.B. (Suffolk University), A.M. (Tufts University), Asst Prof 
Languages and Literature 

John J. McDonald, B.T.C., M.S. (Lowell Technological Institute), Head of De- 
partment and Prof., Textile Engineering 

Carol C. McDonough, B.A. (Marymount College), M.A., Ph.D. (Boston Col- 
lege), Asst. Prof., Economics and Management 

Thomas F. McElligott, A.B. (Mt. St. Mary's College), Ed.M. (Boston University), 
Prof., Mathematics 1 

|ohn A. McElman, B.S.M.E., M.S.M.E. (Northeastern University), Ph.D. (Virginia 
Polytechnic Institute), Assoc. Prof., Mechanical Engineering 

Roger D. McLeod, B.A. (Bowdoin College), M.S. (Lowell Technological Insti- 
tute), Asst. Prof., Physics and Applied Physics 

Robert J. McVicker, B.S. (Pennsylvania State University), B.S. (U.S. Naval Post- 
graduate School), M.S. (Carnegie Institute of Technology), Assoc. Prof. 
Mechanical Engineering 

Walter Roy Mellen, B.S. (Massachusetts Institute of Technology), M.S. (Lowell 
Technological Institute), Assoc. Prof., Physics and Applied Physics 

Barbara Miliaras, A.B., Ed.M. (Boston University), Instr., Languages and Litera- 
ture 

\rthur I. Miller, B S. (The City College of New York), Ph.D. (Massachusetts In- 
stitute of Technology), Assoc. Prof., Physics and Applied Physics 

adman D. A. Mills, B.A. (Brandeis University), Instr., Economics and Manage- 
ment ° 

vun Min, B.S. (Lehigh University), M.S.E. (University of Michigan), Ph.D. (Uni- 
versity of Illinois), Assoc. Prof., Mechanical Engineering 
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Alan Mironer, B.M.E. (Rensselaer Polytechnic Institute), M.Eng. (Yale Univer- 
sity), Ph.D. (Syracuse University), Assoc. Prof., Mechanical Engineering 

John G. Miserlis, B.S., M.S. (Northeastern University), M.S. (University of Mas- 
sachusetts), Asst. Prof., Chemical Engineering and Paper Engineering 

Arthur Mittler, B.A. (Drew University), M.S., Ph.D. (University of Kentucky), 
Asst. Prof., Physics and Applied Physics 

C. Robert Montgomery, B.A. (Boston University), P.E. (Massachusetts), Asst. 
Prof., Mathematics 

Howard K. Moore, A.B., A.M. (Boston University), M.L.S. (Simmons College), 
Ph.D. (Boston University), Head of Department and Prof., Languages and 
Literature, and Director of Libraries 

William L. Mulcahy, Jr., B.A. (Harvard University), M.Ed. (Salem State College), 
Instr., Languages and Literature 

Patricia C. Mulhall, B.S. (Utica College of Syracuse University), M.S. (Rensse- 
laer Polytechnic Institute), Asst. Prof., Biological Sciences 

Paul J. Murphy, B.S.E.E., M.S.E.E. (Massachusetts Institute of Technology), P.E. 
(Massachusetts), Assoc. Prof., Electrical Engineering 

Terence M. Murphy, B.S. in B.A. (Merrimack College), M.B.A. (Suffolk Univer- 
sity), Instr., Economics and Management 

Thomas J. Murphy, A.B. (Boston College), M.B.A. (Harvard University), Asst. 
Prof., Economics and Management 

Ronald P. Murro, B.C.E. (Cooper Union), M.S., Sc.D. (Columbia University), 
Asst. Prof., Mechanical Engineering 

Joseph L. Neuringer, B.A. (Brooklyn College), M.A. (Columbia University), 
Ph.D. (New York University), Prof., Mathematics 

Eugene E. Niemi, Jr., B.S. (Boston University), M.S. (Worcester Polytechnic In- 
stitute), Asst. Prof., Mechanical Engineering (on leave of absence) 

Raymond O. Normandin, A.B. (St. Anselm's College), M.S. (Boston College), 
Prof., Plastics Technology 

William G. Nowlin, Jr., B.A. (Tufts University), M.A. (University of Chicago), 
Instr., Social Sciences 

Gerard W. O'Connor, A.B. (Harvard University), A.M., Ph.D. (Boston Univer- 
sity), Assoc. Prof., Languages and Literature 

A. James Oliver, B.S. (Boston University), M.Ed. (Boston State College), Assoc. 
Prof., Physical Education 

Alexander A. Olsen, B:S. (Lowell Technological Institute), M.S. (Northeastern 
University), Instr., Mathematics 

M. Ali Omar, B.S. (Colorado School of Mines), M.S., M.S., Ph.D. (University of 
Colorado), Prof., Physics and Applied Physics 

Stephen A. Orroth, Jr., B.S. (Lowell Technological Institute), Asst. Prof., Plastics 
Technology 

Andrew A. Ouellette, B.S. (Brown University), Acting Head of Department and 
Prof., Mathematics 

Ira E. Over, Jr., B.S. (University of Maryland), M.S. (Xavier University), Asst. 
Prof., Mathematics 
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Martin A Pan, B.S. (Northeastern University), S.M. (Massachusetts Institute 
Technology), Asst. Prof., Electrical Engineering 


of 


Bartlett W. Paulding, Jr., Geol. Engr. (Colorado School of Mines), Ph.D. (Mas- 
sachusetts Institute of Technology), Asst. Prof., Civil Engineering 

Robert J. Peirent, B.S., M.S. (Lowell Technological Institute), Prof., Chemistry 

Arthur Petrou, B.S. (University of New Hampshire), M.S. (Northeastern Univer- 
sity), P.E. (Massachusetts), Asst. Prof., Mechanical Engineering 

Ashton C. Peyrefitte, Jr., B.S., M.S. (Florida State University), Instr., Meteorolo- 

8V 


DaVld »\ P n S T' T BS ' MS -. (Lowe " Technological Institute), P.E. (Massachu- 
setts), Prof., Textile Engineering 

lames P. Phelps, B.S. (University of Maine), Ph.D. (Michigan State University) 
Assoc. Prof., Radiological Sciences ’ ' 

James B Pierce^ B.S. (Thiel College), M.S., Ph.D. (Case Institute of Technolo- 
gy), Prof., Chemistry 

C'arence J. Pope B.S. (Clemson College), M.A. (Lowell Technological Insti- 
tute), Prof., Textile Engineering 

James E Powers, B.S., M.S. (Lowell Technological Institute), Assoc. Prof 
Electrical Engineering ' 

Miriam D. Price, A.B. (Smith College), Instr., Social Sciences 

^"nd^nagemenr 8 "-' ^ (SyraCUSe Gnomics 

David J PuHen B.Sc (King's College, University of London), D.Phil. (Trinity 
College, Oxford Umversity), Assoc. Prof., Physics and Applied Physics 

Chong Wha Pyun B.S M.S. (Seoul National University), Ph.D. (Brown Univer- 
sity), Asst. Prof., Chemistry 

NlCh sitvNY| n ph C n Ca ; R BS ' <ST Francis College, N.Y.), M.S. (St. John's Univer- 
sity, N.Y.), Ph.D. (Boston College), Asst. Prof., Biological Sciences 

Howard H. Reynolds, A.B. (Harvard University), Sc.D. (Massachusetts Institute 
of Technology), P.E. (Massachusetts), Head of Department and Prof 
Chemical Engineering and Paper Engineering 

^^ture 11 ^' A B ’' M A ' <BOSt ° n Universit V ) ' Asst - Prot ' Languages and Litera- 


William J. Riley, Jr., B.S. (Boston University), Instr., Physical Education 

PaUl p h n? R B S ' 1 ( , BOSt ° n C ° lle8e) ' M S ' ( R ensselaer Polytechnic Institute), 
Ph.D. (Brown University), Asst. Prof., Physics and Applied Physics 

Kenneth L. Rogers, B.S. (University of Maine), P.E. (Massachusetts) Prof. Me- 
chamcal Engineering 

^ em of Te°h erS .' B t' M-S ' (Universi ‘y ° f Utah), Ph.D. (Massachusetts Institute 
of Technology), Assoc. Prof., Physics and Applied Physics 

red S p E R l ak/ B S h E E - (P ; a 4 lt lnst 'tute), M.S. (Lowell Technological Insti- 
tute), P.E. (Massachusetts), Assoc. Prof., Electrical Engineering 

'ittoria Rosatto, B.S. (Massachusetts School of Art), Prof., Textile Engineering 
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Harry Rubinstein, B.S. (Brooklyn College), Ph.D. (Purdue University), Assoc. 
Prof., Chemistry 

Charles J. Ryan, B.A. (University of Connecticut), M.A. (University of Massa- 
chusetts), Instr., Languages and Literature 

Charles L. Saccardo, B.S. in B.A. (Northeastern University), M.A. (Georgetown 
University), Asst. Prof., Economics and Management 

Alexander Sachs, B.S. (Northwestern University), Instr., Physics and Applied 
Physics 

Joseph C. Salamone, B.Sc. (Hofstra University), Ph.D. (Polytechnic Institute of 
Brooklyn), Asst. Prof., Chemistry 

Allen Scattergood, A.B. (Columbia University), Ph.D. (Princeton University), 
Prof., Chemistry 

Matthew W. Schachter, B.S.E.E. (City University of New York), M.S.E.E. (North- 
eastern University), Lect., Electrical Engineering 

Walter A. Schier, B.S. (St. Procopius College), Ph.D. (University of Notre 
Dame), Assoc. Prof., Physics and Applied Physics 

Kunnat J. Sebastian, B.S., M.S. (University of Kerala, India), Ph.D. (University 
of Maryland), Asst. Prof., Physics and Applied Physics 

Steven Serabian, B.S. (Rensselaer Polytechnic Institute), M.S. (Union College), 
Assoc. Prof., Mechanical Engineering 

John J. Sewell, S.B., C.E. (Massachusetts Institute of Technology), Assoc. Prof., 
Civil Engineering 

Sami A. Shama, B.Sc. (Cairo University), M.S. (Lowell Technological Institute), 
Instr., Chemistry 

Bernard Shapiro, B.S. (Lowell Technological Institute), S.M. (Massachusetts 
Institute of Technology), Assoc. Prof., Mathematics 

Irwin A. Shapiro, B.S. in B.A. (Syracuse University), M.B.A. (Indiana University), 
Asst. Prof., Economics and Management 

Herman J. Shea, S.B., S.M. (Massachusetts Institute of Technology), P.E. (Mas- 
sachusetts), Prof., Civil Engineering 

Eric Sheldon, B.Sc., B.Sc., Ph.D., D.Sc. (University of London), Prof., Physics 
and Applied Physics 

C. Dudley Shepard, B.S. (Yale University), M.S. Sc.D. (Massachusetts Institute 
of Technology), Prof., Mechanical Engineering 

Robert E. Sizemore, Col., USAF, B.S. (Mississippi State University), Head of 
Department and Prof., Aerospace Studies 

Kenneth W. Skrable, B.S. (Moravian College), M.S. (Vanderbilt University), 
Ph.D. (Rutgers University), C.H.P., Head of Department and Prof., Radio- 
logical Sciences 

Malcolm K. Smith, B.S. (Haverford College), M.A. (Columbia University), As- 
soc. Prof., Physics and Applied Physics 

Gerald Smithson, B.S. (Brown University), M.S. (Tufts University), Prof., Electri- 
cal Engineering 

Paul E. Snoonian, B.S., M.B.A. (Northeastern University), M.A., Ph.D. (Michi- 
gan State University), Asst. Prof., Economics and Management 
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Raymond E. Sparks, B.S. (Indiana State University), M.A. (Columbia Univer- 
sity), D.P.E. (Springfield College), Head of Department and Prof., Physical 
Education 


Stephen J. Spurk, B.S.E.E. (Merrimack College), M.S.E.E. (University of New 
Hampshire), Instr., Electrical Engineering 

Frank R. Stansel, B.S. (Union College), M.E.E., D.E.E. (Polytechnic Institute of 
Brooklyn), P.E. (Massachusetts and New York), Prof., Electrical Engineer- 
ing 

Carl A. Stevens, B.S., M.S. (Tufts University), Sc.M. (Brown University), Ph.D. 
(Boston University), P.E. (Massachusetts), Prof., Electrical Engineering 

James E. Stone, B.S. (Springfield College), Asst. Prof., Physical Education 

Gabor S. Szava-Kovats, B.C.E. (Technical University of Budapest), M.Sc (Ohio 
State University), Asst. Prof., Civil Engineering 

Arthur D. Talkington, B.S. (University of Chicago), M.A. (University of Mis- 
souri), Asst. Prof., Mathematics 

Wen Tang, B.S. (National Central University, China), M.S., Ph.D. (New York 
University), Assoc. Prof., Meteorology 

Louis C. Tartaglione, B.S. (Manhattan College), M.S. (University of Connecti- 
cut), P.E. (Massachusetts), Asst. Prof., Civil Engineering 

Virginia S. Taylor, B.S. (Syracuse University), M.A. (Western Michigan Univer- 
sity), Asst. Prof., Mathematics 


Philip G. Tays, B.S., M.S. (Lowell Technological Institute), Visiting Asst. Prof. 
Electrical Engineering 

Ye-Yung Teng, B.S. (National Taiwan University, China), M.S., Ph.D. (University 
of Maryland), Asst. Prof., Physics and Applied Physics 

Henry E. Thomas, B.T.E. (Lowell Technological Institute), P.E. (Massachusetts) 
Prof., Plastics Technology 

Charles F. Thompson, B.S.A. (Bentley College), M.B.A. (Northeastern Univer- 
sity), C.P.A., Asst. Prof., Economics and Management 

George J. Toscano, B.S., M.B.A. (Northeastern University), C.P.A., Assoc. Prof. 
Economics and Management 

Anthony C. Turrisi, B.S. (Massachusetts Institute of Technology), M.A. (Univer- 
sity of Wisconsin), Instr., Languages and Literature 


David P. Wade, B.S. (Lowell Technological Institute), M.S. (Northeastern Uni- 
versity), Assoc. Prof., Electrical Engineering 

lerry Waldman, B.A., M.A. (Columbia University), Ph.D. (Massachusetts Insti- 
tute of Technology), Asst. Prof., Physics and Applied Physics 

lohn W. Walkinshaw, B.S., M.S., M.S. (Lowell Technological Institute) Instr 
Chemical Engineering and Paper Engineering 

rancis R. Walsh, B.S., M.A., Ph.D. (Boston University), Assoc. Prof, and Interim 
Department Head, Social Sciences 


fso-Chou Wang, Dip. in Eng., D.Eng. (Technische Hochschule, Germany), 
Assoc. Prof., Mechanical Engineering 

°seph W. Waterman, B.S. (University of Vermont), M.B.A. (Boston University), 
Asst. Prof., Social Sciences 


Arthur C. Watterson, Jr., B.S. (Geneva College), Ph.D. (Brown University), As- 
soc. Prof., Chemistry 

Harold L. Wedlick, B.S., M.S. (Wayne State University), Radiochemistry Super- 
visor in Nuclear Center, and Visiting Assoc. Prof., Radiological Sciences 

I. Jacob Weinberg, B.S. (Yeshiva University), S.M., Ph.D. (Massachusetts Insti- 
tute of Technology), Assoc. Prof., Mathematics 

Louis I. Weiner, B.S. (Temple University), M.S. (Lowell Technological Institute), 
Visiting Prof., Textile Engineering 

Robert J. Whelan, B.S. (Boston College), M.A. (Catholic University of America), 
Asst. Prof., Languages and Literature 

William D. Whittaker, Jr., B.S. (Lowell Technological Institute), Instr., Plastics 
Technology 

Roger E. Wiehe, B.A. (Yale University), M.A. (University of Illinois), Ph.D. (Co- 
lumbia University), Assoc. Prof., Languages and Literature 

Martin Wilner, B.S. (Rensselaer Polytechnic Institute), M.S. (Yale University), 
Ph.D. (Massachusetts Institute of Technology), Assoc. Prof., Physics and 
Applied Physics 

Charles R. Wilson, B.S. (Lowell Technological Institute), Instr., Chemistry 

Bette M. Winer, B.S. (University of Maine), Ph.D. (University of Maryland), 
Lect., Physics and Applied Physics 

Albert T. Woidzik, B.S. (Lowell Technological Institute), P.E. (Massachusetts), 
Prof., Textile Engineering 

Chuen Wong, Dip. of Sci. (Chung Chi College, Hong Kong), Ph.D. (Case Insti- 
tute of Technology), Asst. Prof., Physics and Applied Physics 

Francis T. Worrell, B.S. (University of Michigan), M.S., Ph.D. (University of 
Pittsburgh), Prof., Physics and Applied Physics 

A. David Wunsch, B.E.E. (Cornell University), S.M., Ph.D. (Harvard University), 
Asst. Prof., Electrical Engineering 

James C. Wyant, B.S. (Case Institute of Technology), M.S., Ph.D. (University of 
Rochester), Lect., Physics and Applied Physics 

Waldo W. Yarnall, B.S. (University of Vermont), Director of Athletics 

Louis E. Yelle, B.S. (Lowell Technological Institute), M.S. (Northeastern Univer- 
sity), Asst. Prof., Economics and Management 

Professors Emeriti 

Horton Brown, B.S. 

William G. Chace, Ph.B., M.S. 

Harold C. Chapin, A.B., A.M., Ph.D. 

Lester H. Cushing, A.B., Ed.M., Sc.D. 

Charles A. Everett, B.T.C. 

Elmer E. Fickett, B.S., Sc.D. 

C. Leonard Glen 

Martin J. Hoellrich 




Nathaniel E. Jones. 

James H. Kennedy, Jr., B.T.E., M.S. | 
Gilbert R. Merrill, B.T.E. 

John L. Merrill, B.T.E. 

Charles R. Mingins, A.B., Ph.D. 

John H. Skinkle, S.B., M.S. 

A. Edwin Wells, B.T.E., M.Ed., P.E. 
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ADMINISTRATIVE ASSIGNMENTS 

Chancellor's Office 

Elizabeth P. Kennedy, CPS, Secretary 

Executive Vice President's Office 

Kleonike ). Bentas, Secretary 

Provost's Office 

Mary E. Perkins, Secretary 


Administrative Services 

James A. Sullivan, B.A., Ed.M., Assistant Head of Department of Adminis- 
trative Services 

Gerald F. Cronin, Contracts and Concessions 

John E. Reynolds, Administrative Assistant 

John L. Sayer, Supervisor of Payroll 

Patricia J. Gallagher, Bookkeeper 

Eloise L. Brassard, Secretary 

Catherine P. Ouellette, Machine Operator 

Mary J. Sullivan, Clerk 

Dean of Admissions Office 

Alice R. Redican, Clerk 
Diane L. Goodrich, Secretary 
Margaret A. Szopa, Clerk 

Air Force ROTC Administrative Staff 

Joseph E. Comtois, TSgt, USAF — Sergeant Major 
Gerald J. Patrie, TSgt, USAF — Cadet Administration 
Anthony L. Gibbons, SSgt, USAF — Cadet Administration 


Building and Power 

George F. Abodeely, LLB, Administrator 

Charles F. Johnson, Superintendent of Building Maintenance and 
Grounds 

Charles J. DeFilippo, Plant Engineer 

Business Office 

Michael J. Chory, B.S. in B.A., Assistant Business Office Manager 

George S. Zaharoolis, Accountant 

Edna Nestor, Bookkkeeper 

Mary I. Sullivan, Accountant 

Irene D. Burns, Bookkeeper 

Anita V. Lacie, Clerk 

Joan Cinq-Mars, B.S., Clerk 

Gloria Willman, Clerk 

Sharon Kizner, Clerk 

Ann Marie Ferguson, Clerk 

Thomas E. Smith, Clerk 
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Data Processing 

William J. Keenan, Jr., Director 

Gilbert P. McGowan, Staff Assistant 

Dolores A. Grenier, Statistical Machine Operator 

Murray E. Cohen, Statistical Machine Operator 

Edward J. Mazur, Electronic Computer Operator 

Dean of Faculty's Office 

Theresa D. Leblanc, Secretary 

Dean of Student's Office 

Barbara Jean Maccaron, Secretary 
Gladys M. Coughlin, Secretary 

Division of Chemistry and Applied Chemistry 

Harriet E. Burns, Secretary 
Elizabeth B. Field, Secretary 
Frank B. Ridge, Chemical Storekeeper 
John Georges, Chemical Storekeeper 

Division of Evening Studies 

Aristomenes G. Panos, B.S. in B.A., Registration Officer 
Emma M. Millett, Secretary 
Marguerite H. McGarry, Secretary 
Minnie P. Gifford, Clerk 

Division of General Studies 

Lucille T. Eno, Secretary 
Corinne Dunn, Secretary 

Division of Physics and Engineering 

Eleanor M. McKenna, Secretary 
Jane Fagan, Secretary 
Karen I. Volis, Secretary 
Elaine R. Dubeau, Secretary 

Leo F. Patenaude, Electronic Equipment Supervisor 
William Bausha, Technician 

Graduate School Office 

Helen R. Shanahan, Secretary 

Guidance 

Vittoria Rosatto, B.S., Counsellor 

Health Services 

Arlene D. Wuester, R.N., M.R.S.H. In Charge 
Janet E. Connors, R.N. 

In-Service Training Program 

John J. Delmore, Hon. Sc.D., Administrative Assistant 
Doris A. Spinney, Secretary 


Libraries 

Vera Boyd Meehan, B.S., Assistant Librarian 
Patricia H. Sarantakis, Associate Librarian 
Carol J. Mason, Associate Librarian 
Richard A. Kenney, B.S., Cataloguer 
Lora T. Brueck, Cataloguer 
Ann V. Pendergast, Library Reference Assistant 
Eleanor T. Pendergast, Library Reference Assistant 
June E. Traverse, Senior Library Assistant 
Madeleine M. Owen, Senior Library Assistant 
Francis J. O'Brien, Senior Library Assistant 
Mary P. Frascarelli, Junior Library Assistant 
Johannah K. Ahern, Junior Library Assistant 
Katharine F . Tarmey, Junior Library Assistant 
Cecilia E. Reed, Junior Library Assistant 
Elizabeth M. Koulias, Junior Library Assistant 
Marian G. Rowe, Clerk 
Dorothy H. Treworgy, Clerk 

Receptionist 

Lorraine I. LeDoux 

Registrar's Office 

Nora M. MacBrayne, Secretary 
Mary P. Kloppenburg, Clerk 
Mabel M. Murphy, Clerk 
Mary L. Dunlavey, Clerk 

Summer School 

Doris D. Couture, Secretary 
Pauline S. Lessard, Secretary 
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GENERAL INFORMATION 


History and Aims 

Lowell Technological Institute was incorporated in 1895 and 
formally opened for the teaching of textile technology subjects 
on January 30, 1897. It was then known as the Lowell Textile 
School and awarded only certificates and diplomas. Growth of 
the school in size, prestige, and scope of curriculum was rapid, 
and in 1913 it was granted the right to confer four-year degrees 
in textile engineering and textile chemistry. In 1928 the name 
was changed to the Lowell Textile Institute to indicate more fully 
the collegiate status of the institution. Its continued growth re- 
sulted in further diversification of its areas of specialization, and 
since 1949 degree programs have been added in the fields of 
paper engineering, electrical engineering, plastics technology, 
mechanical engineering, chemistry, chemical engineering, phys- 
ics, mathematics, nuclear science, nuclear engineering, industrial 
management, business administration, meteorology, and biolog- 
ical sciences. In view of the present greatly expanded scope of 
the engineering program, the name of the college was once 
more changed, in 1953, to Lowell Technological Institute. The 
Institute grants Bachelor of Science in Business Administration, 
Bachelor of Science, Master of Science, and Doctor of Philoso- 
phy degrees. Since 1918, when the property of the school was 
transferred to the Commonwealth of Massachusetts, it has been 
under the control and management of a Board of Trustees ap- 
pointed by the Governor of the Commonwealth. 

The major aims of Lowell Technological Institute are to fur- 
nish sound educational programs in science, engineering, tech- 
nology, business and management at both the undergraduate 
and graduate levels to cultivate in its students a professional atti- 
tude in their fields of concentration and to develop their ability 
for creative thinking. All education, and particularly in the fields 
of study offered at the Institute, must be based on a thorough 
grounding in the fundamentals upon which the study in the area 
of specialization is built; but, it must prepare the student for life 
in general and thus there must be an emphasis on the develop- 
ment of self-reliance and awareness of the interrelation between 
science, technology and industry and the society in which we 
live. For this reason, all curricula have a balance of basic material 
leading into more advanced theoretical and applied treatment of 
this knowledge with the inclusion of sufficient humanities to 
make a meaningful education for a productive life. Graduates 
are prepared to enter industry in the fields they have chosen or 
to continue for further education in graduate schools in prepara- 
tion for research, teaching, or industrial positions. 
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Academic Organization 

The academic programs and subjects offered are administered 
by the various Departments within the Divisions as listed: 

Division of Chemistry and Applied Chemistry 
Department of Biological Sciences 

Department of Chemical Engineering and Paper Engi- 
neering 

Department of Chemistry 
Department of Plastics Technology 
Division of Engineering Science 

Department of Civil Engineering 
Department of Electrical Engineering 
Department of Mathematics 
Department of Mechanical Engineering 
Department of Meteorology 
Department of Textile Engineering 
Division of General Studies 

Department of Aerospace Studies 

■ 

Department of Economics and Management 
Department of Languages and Literature 
Department of Physical Education 
Department of Social Sciences 
Division of Nuclear Studies 

Department of Physics and Applied Physics 
Department of Radiological Sciences 

Accreditation 

The Institute is a member of the senior College Division of 
the New England Association of Colleges and Secondary 
Schools. The United States Department of Education and the 
Armed Forces consider such membership equivalent to regional 
accreditation. It also holds membership in the American Council 
on Education and in the College Entrance Examination Board. 
The Engineers' Council for Professional Development extends 
accreditation to the curricula in electrical, mechanical, and tex- 
tile engineering. The ECPD has also accredited a two-year part- j 
time program in civil engineering technology and a four-year 
part-time program in civil engineering technology. The chemistry 
program is approved by the American Chemical Society. 

Graduates of the Institute have been accepted for graduate 
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study at nearly all leading universities. The Institute's prestige 
attracts students annually from many foreign countries. All races 
and religions are represented in the enrollment. Although the 
majority of its students are men, the Institute is co-educational. 

Campus 

The campus is situated 25 miles north of Boston, Massachu- 
setts, in Lowell, a city of nearly 100,000, long famous as a textile 
center and more recently for its increasingly diversified indus- 
tries. The 60-acre campus, situated on both sides of the Merri- 
mack river, includes 13 main buildings, among them an audito- 
rium-administration building, a library which is currently being 
greatly enlarged, six classroom-laboratory buildings, four resi- 
dence halls and a gymnasium. A $4,500,000 nuclear science cen- 
ter is now in operation. 


Alumni Memorial Library 

The library, dedicated to Alumni of the Institute who served 
in World Wars I and II and the Korean conflict, has recently un- 
dergone an extensive expansion. The original building, con- 
structed in 1951 by the Alumni Association, now houses the li- 
brary's rare books, government depository collection, technical 
reports and a ground floor student activities area. The new addi- 
tion, which is linked to the original building by means of ramps, 
houses most of the library functions. The main floor contains the 
lobby with its control desk, exhibition area, catalog, reserve 
book room, reference room as well as the administrative and 
work areas for the library staff. Two elevators serve the library 
building. The third floor houses the extensive periodical collec- 
tions, including current issues as well as a microprint area. A sec- 
tion of this floor holds the abstracts and indices that serve as a 
guide to the periodical collections. The fourth floor houses the 
science and technology book collection while the fifth floor 
houses the collection of the humanities and the social sciences. 
On each floor shelving areas are mixed in with reading and 
lounge areas to give maximum accessibility to our collections. 
The lounge areas on the upper floors provide excellent views of 
the City of Lowell and the surrounding areas. The ground floor 
has a complete audio-visual area consisting of a master control 
room, a student listening room with thirty-one individual sta- 
tions six individual listening areas with equipment, an audio- 
visual office, a multi-purpose room seating 140 and a nine room 
radio station complex. The building seats approximately 1000 
students and has a stack capacity of 450,000 volumes. A walkway 
under the side of the building adjacent to Smith Hall leads to the 
first aid station and the dormitory areas located behind the li- 
brary. 
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Equipment 

Laboratory equipment used in the instructional and re- 
search programs of the Institute is valued at more than $17,- 
500,000. It includes such varied apparatus as an electron micro- 
scope analog and digital computers, and full-sized industrial 
machines as well as complete pilot-plant facilities in all techno- 
logical areas, paper, plastics, and textiles. 
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ADMISSION OF UNDERGRADUATES 


e- 

New students are selected from those applicants who during 
o- their preparatory education have shown academic promise and 
ial strength of character. Besides scholastic rating and test results, 
o- high value is placed upon their evidence of leadership and con- 
trbution to school and community life. 

Application for admission should be made as soon as possible 
after the first marking period in the candidate's senior year of 
secondary school. Applicants who apply before the first marking 

( Period will not be considered until the Dean of Admissions Of- 
fice has received senior grades for this period. The responsibility 
of having these grades forwarded to Lowell Technological Insti- 
tute rests with the applicant. Students from other countries are 
advised to start the application procedure no less than 12 
months in advance of the expected date of enrollment. 

The Institute does not accept part-time or special students, 

| nor does it accept students at mid-year. 

Correspondence is welcomed prior to their senior year from 
students in high school who may require help in adapting their 
' secondary-school programs to fit the needs of the freshman year 
at the Institute. Requests for application blanks and all corre- 
spondence relating to matriculation should be addressed to the 
Dean of Admissions, Lowell Technological Institute, Lowell 
Mass. 01854 ' 

Applications for admission are preferred by the Institute on 
■ ot ! ° e f° re April 1, prior to the September in which the applicant 
; wishes to matriculate. 

All admission records, once submitted, become the property 
of the Institute and cannot be returned. 

An applicant who is requesting financial assistance must file a 
Parents Confidential Statement with the Institute. 


Application Procedure 


A candidate for admission to Lowell Technological Institute 
in any of the fields of study open to undergraduates must: 

1. Complete the first two pages of the admissions application 
form and the attached STUDENT DATA SHEET. 

2. Attach a certified check or money order in payment of the 
application fee of $10 which is not refundable. 

3. Submit the entire application form to the office of the sec- 
ondary-schoo! principal or guidance director with a request 
that the off |ce fill out the remainder of the application form and 
mail st directly to the Dean of Admissions. 


4. Request transcripts be sent to Lowell Technological Institute 
from any college preparatory school, or institution of learning 
beyond secondary school attended. 

5. Make direct application to the College Entrance Examina- 
tion Board, P.O. Box 592, Princeton, N.J., with a request to take 
the Scholastic Aptitude Test which is required of ALL applicants 
for admission to the freshman class at the Institute. The appli- 
cant must take the SAT Test during the period of April of the 
Junior year through March of the Senior year in secondary school. 
Letters, telephone calls, etc., will not be accepted in place of the 
official score card. 

6. Applicants must indicate their chosen major field of study in 
the proper space provided on pages 1 and 5 of the application. 

7. Undergo a complete health examination by a family physi- 
cian. The physician must return to the Student Health Services 
on a form provided by the Institute a certificate of good health, 
indicating the date of the examination. Health certificates are not 
sent to the applicant until he has been finally accepted by the 
Institute. 

8. File a certificate of residence, filled in both by the candidate 
for admission and the city or town clerk of the place of resi- 
dence. This certificate of residence is not sent to the applicant 
until he has been finally accepted by the Institute or accepted in 
the summer precollege program. 

9. Upon receipt of a letter of admission, submit a prepayment 
of tuition (one-half of the first semester's tuition) within 30 days. 
This fee is nonrefundable if the applicant does not enroll. Stu- 
dents in the Precollege Refresher Program of the LTI Summer 
Session are not required to make prepayment of tuition. 

If an applicant plans to attend the Institute, after receiving a 
final acceptance letter he should instruct the secondary school to 
send a transcript of final grades to the Admissions Office after 
graduation. The responsibility for sending this final transcript to 
the Dean of Admissions Office rests with the student. Failure to 
instruct his secondary school to forward this final transcript 
could result in his being not accepted in the fall. 

Individual interviews are not required. However, applicants 
(and parents, when possible) may visit LTI on one of the regularly 
scheduled High-School-on-Campus Days. Personnel from the 
Dean of Admissions Office will be available to answer questions, 
and guided tours of the campus will be conducted on these 
days. They will be held on October 29, 1971, January 14, 1972, 
and March 10, 1972 commencing at 10:30 a.m. in Cumnock Hall. 
No appointment is necessary. 


Requirements for Admission 

All applications are reviewed by the Committee on Admis- 
sions in order to determine the eligibility of each candidate, and 
the final decision as to eligibility is made by that Committee. 
Conditions for acceptance follow: 

1. A candidate for admission must have been enrolled in a col- 
lege preparatory program and must be a graduate of a secondary 
school approved by the New England Association of Colleges 
and Secondary Schools, Inc., the Regents of the State of New 
York, or a board of equal standing. 

The New England Association of Colleges and Secondary Schools 
accredits schools and colleges in the six New England states. 
Membership in one of the six regional accrediting associations in 
the United States indicates that the school or college has been 
carefully evaluated and found to meet standards agreed upon by 
qualified educators. Colleges support the efforts of public school 
and community officials to have their secondary school meet the 
standards of membership. 

2 . For all courses except Business Administration a candidate 

must have completed the following units of secondary-school 
study: 7 

algebra (quadratics and beyond) 2 

plane geometry 1 

trigonometry v 

English 4 

American history 1 

chemistry (including laboratory) 1 

or 

physics (including laboratory) -j 

Preference is given to applicants offering both chemistry 
and physics. Those who do not offer both are urged to make up 
the deficiency in the Summer Session Precollege Refresher Pro- 
gram. Besides the listed prerequisites, applicants may offer credit 
such elective subjects as languages, history, mechanical draw- 
ing, social studies, and other sciences. 

Combined prerequisites and electives should total at least 
lb units. Each of these units is equal to one secondary-school 
subject satisfactorily completed during one academic year of at 
least 36 weeks of four 40-minute meetings each week, or the 
equivalent. 

3. For admission to the course in Business Administration a 

school work™ 5 * COmpleted 16 units of Woved high 

English . 

. . 4 units 

mathematics o 

2 units 




units 

unit 

unit 

units 

unit 

unit 


unit 
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American history and social studies 

laboratory science 

electives 


2 units 
1 unit 
7 units 


Advanced Placement 

Lowell Technological Institute subscribes to the Advanced 
Placement Program of the College Entrance Examination Board 
which provides academic credit and placement for students who 
qualify. Those interested must take CEEB Advanced Placement 
Tests and have them submitted to Lowell Technological Institute 
for evaluation. 

Students from Other Countries 

All foreign applicants for whom English is a second lan- 
guage and who have been in the United States for less than two 
years must take an English Proficiency Test and have the results 
sent to the Dean of Admissions prior to filing a formal applica- 
tion with the Institute. The test used by the Institute to deter- 
mine English proficiency is TOEFL (Test of English as a Foreign 
Language). Students should arrange to take this examination by 
writing to the Educational Testing Service in Princeton, New Jer- 
sey, 08540, U.S.A. and, as stated above, request the results be 
sent to Lowell Technological Institute. 

The TOEFL Bulletin of Information and Registration Form 
can be obtained in a number of cities outside the United States. 
They often are available at one of the following: American Em- 
bassies and Consulates, Offices of the United States Information 
Service (USIS), United States Educational Commissions and 
Foundations abroad, and Binational Centers. In addition, several 
private organizations distribute TOEFL bulletins, among them (1) 
the Institute for International Education (ME) in Nairobi, Kenya; 
Kowloon, Hong Kong; Paris, France; and Lima, Peru, (2) the Afri- 
can-American Institute in Dar es Salaam, Tanzania; and Lagos, 
Nigeria, (3) the American Friends of the Middle East in Tehran, 
Iran; Amman, Jordan; Beirut, Lebanon; Tangier, Morocco; and 
Cairo, Egypt, (4) the American-Korean Foundation in Seoul, Ko- 
rea, and (5) the Bureau of Educational Research at Ewing Chris- 
tian College, Allahabad, U.P. India. 

Students who cannot obtain a TOEFL bulletin and registra- 
tion form locally should write well in advance for them to: Test 
of English as a Foreign Language, Box 899, Princeton, New Jersey 
08540, U.S.A. Students residing in Taiwan must apply to: Lan- 
guage Center, 2-1 Hsu-chow Road, Taipei, Taiwa, for the Special 
Taiwan editions of TOEFL publications. 

The Institute accepts every year foreign applicants in num- 
bers up to 5% of each entering class. In all other respects, the 
admission procedure for foreign students is the same as that 
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required of U.S. citizens. They are urged, however, to have the 
transcript of their secondary-school and/or college records, as 
well as all other application materials, submitted, in ENGLISH, 
and not less than twelve months in advance of the expected date 
of enrollment. All applicants should have considerable facility in 
speaking and writing English and should have financial resources 
sufficient for at least their first year of study. They are expected 
to complete the same schedule of courses assigned to U.S. stu- 
dents. 

College Transfers 

A student who wishes to transfer to* Lowell Technological 
Institute from an accredited two or four year college must follow 
these guide lines. 

1. The formal application for all potential transfer credit stu- 
dents to Lowell Technological Institute must be filled out in its 
entirety. An affirmative answer to Question 6B is a requisite. 

2. Completed application forms are considered by the Com- 
mittee on Admissions. Selection of potential transfer credit 
students is based entirely on its determination. Successful can- 
didates will receive Form A application following this decision. 
Students denied transfer credit will be notified by mail. 

3. The prospective student, in completing this form, MUST in- 
dicate the curriculum major he intends to pursue at Lowell Tech- 
nological Institute. Lowell Tech reserves the right to limit assign- 
ment of transfer students to specific curricula. 

4. The transfer credit applicant should list in Column I our 
course title, and number all Lowell Tech subjects offered compa- 
rable to those completed at another college or university. This 
enumeration should also include such comparable subject titles 
as are in progress or in contemplation. 

5. Those subjects taken at other institutions of learning should 
be listed by course title and number in Column II and matched 
to each one being petitioned for credit appraisal at LTI. Subjects 
in progress or contemplated for completion must likewise be 
included. 

6. Credit will not be considered in subjects where the appli- 
cant's grade is lower than "C", or from an institution granting 
neither an Associate nor Bachelor's Degree. 

7. The third column should include catalogue page number 
and description of subjects taken at other recognized institu- 
tions. The fourth should include text required in the particular 
subject. The fifth must show the name of the institution where 
the applicant studies. Do not mark Column Six. 

8. All completed information with the most recent transcript (s) 
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and catalogues must be received at Lowell Technological Insti- 
tute Admissions Office no later than April 1. There will be no 
exceptions. 

9. As courses so indicated in Form A are completed, it is the 
obligation and sole responsibility of the individual applicant to 
supply the official transcript record to LTI. Transcripts for sub- 
jects ending after the April 1st deadline, must be received by 
August 1st. The college will not solicit this required information. 

10. Students completing the equivalent of one full year of col- 
lege work, waive the SAT examination requirement. Others must 
forward official copies of SAT figures from Princeton, New Jer- 
sey. 

11. One full year of physical education completed at another 
institution will be considered for transfer credit. This subject is a 
degree requirement at LTI. 

12. International students are advised that unless they have 
completed two years of college level work in the United States at 
a University or College, they must take the TOEFL Examination in 
order to show proficiency in the English Language. No other Eng- 
lish Proficiency Examination will be accepted. 

13. Applicants are advised that it is a rule of Lowell Technologi- 
cal Institute that NO CREDITS will be allowed a student after he 
registers. It is therefore, imperative you list all credits you are 
hopeful of attaining before registration. 

GED Certificate 

In order to encourage and support non high school grad- 
uates in their effort to obtain a college education, Lowell Tech- 
nological Institute recognizes the GED TEST as an instrument to 
obtain the Massachusetts High School Equivalency Certificate 
which we in turn honor in lieu of a high school diploma. This 
applies to applicants from the state of Massachusetts only, and 
students applying from other states should consult their Depart- 
ment of Education regarding how the GED Certificate is used as 
an equivalent to a high school diploma. 

Lowell Technological Institute adheres to the terms of Title 
VI of the Civil Rights Act of 1964 (Public Law 88-352) entitled 
"Nondiscrimination in Federally Assisted Programs," which 
states: 

"No person in the United States shall, on the ground of 
race, color or national origin, be excluded from participation in, 
be denied the benefits of, or be subjected to discrimination 
under any program or activity receiving Federal financial assist- 
ance." 
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STUDENT HOUSING AND SERVICES 


Residence Halls 

The LTI campus is oriented to a program that recognizes the 
educational advantages of both classroom instruction and extra- 
curricular activities. Residence hall living provides valuable ex- 
posure in this regard. Consistent with this philosophy, it is the 
policy of the Board of Trustees that all non-commuting students 
are required to live in the residence halls on campus insofar as 
our facilities permit unless excused by the Dean of Students. 
Excuses are reviewed periodically and may be cancelled should 
conditions warrant. 

Application for permission to occupy other living quarters 
must be made by letter to the Office of the Dean of Students. 
When permission is granted to live off campus, the students 
must record, in the Dean of Students office, their off-campus 
local address. Further, the students are obliged to notify the 
Dean of Students office of any subsequent change during the 
academic year. 

A list of off-campus rooms and apartments is provided, 
upon request, by the Housing Office to students who have been 
accorded permission to occupy other quarters. 

Permission to reside at home is accorded in cases where the 
student lives within a normal commuting distance from the Insti- 
tute or where financial hardship would be involved through liv- 
ing in a residence hall. 

Upperclassmen are given choice of rooms and roommates 
in the spring of each year. Incoming freshmen are assigned dor- 
mitory space by the Housing Office in the order in which appli- 
cation data sheets are received. 

Limited facilities are available for the housing of female stu- 
dents. Because of this limitation, spaces in the women's resi- 
dence hall must be assigned on a priority basis. Applications will 
be processed in order of receipt. 

Room assignments in residence halls are made for the full 
academic year. A change of room is not permitted except in rare 
instances and may be accomplished only after formal application 
is approved by the Housing Office. 

Room rental charge of $375.00 per year is payable upon 
registration prior to the Fall semester for the entire academic 
year. 

The present schedule of fees for room and meals is current- 
ly under study and is subject to increase. 

Dormitory rooms are furnished by the Institute and students 
are responsible for their care. Each student must supply his own 
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sheets, pillow, pillowcases, blankets, towels and personal linens 
or may subscribe to the laundry service provided for all resident 
students at a reasonable cost. Each occupant of a room is re- 
sponsible for damage to furniture, equipment and interior su- 
faces. In the event of damage to public areas (corridors, lobbies, 
shower rooms, etc.) the cost will be apportioned among all resi- 
dents of the building concerned. 

Refunds 

In the event of withdrawal, a refund may be made only 
when the following conditions are met: 

1. All rooms must first be assigned. j 

2. When another student of LTI (not originally assigned a dor- 

mitory room) takes up new residence in the dorm then a refund 
may be made to a withdrawn student in the order in which the 
withdrawal took place without regard to a specific room or 
space. 1( 

The Institute reserves the right to reassign or transfer resident w 
students within our dormitory buildings. In the event of such a 
reassignment or transfer of a student already in residence, the 
Institute shall not be liable for a refund to the former occupant D 
of the room to which said reassignment or transfer is made. 

The Institute reserves the right to utilize student rooms during 
vacation periods for conferences. fi 


Residence Hall Counseling 

The counseling staff of each residence hall is supervised by 
the Resident Advisor and coordinated by the Director of Resi- 
dence Halls. They are responsible for the counseling, education, 
athletic, and social programs in the residence halls. 

Under the guidance of the Resident Advisor, the floor coun- 
selors lend assistance and support to the development of inter- 
est in a strong responsible and active student organization. This 
necessitates imagination, skill, and initiative action on the coun- 
selors' part. 

The entire residence hall staff assists the students, individu- 
ally and collectively, in their orientation to residence hall life and 
communicates the philosophy that their total living and academ- 
ic environment will be no better than the sincere contribution 
each of them makes to it. 

The counseling staff is of great assistance to freshman resi- 
dent students in familiarizing them with the various clubs, or- 
ganizations, educational and cultural programs available at the 
Institute. With proper direction, extra-curricular pursuits can 
be a meaningful part of the student's total education. 
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Applications for residence hall counseling positions are ac- 
cepted early second semester for the following year. Each appli- 
cant will be interviewed by a Resident Advisor and the Director 
of Residence Halls. All applicants will be notified of the results 
of their application prior to the end of second semester. 

Residence Hall Regulations and Advice 

These are general guidelines offered for the good of all resi- 
dent students. Areas not concerned in these guidelines must be 
cleared through the Resident Advisor and the Dean of Students 
Office. 

Room Conditions: 

You will find that your room is already equipped with desks, 
desk chairs, beds, mattresses, mirror, dresser and closet. The rest 
is up to you. 

You should bring your own pillow, blankets, sheets and 
towels, study lamps, rugs, draperies and any other furnishing you 
want. (Students may subscribe to the linen and towel service 
provided for all residents at a reasonable cost.) 

Damages: 

The Institute holds each student responsible for damage to 
property beyond normal wear and tear. Breakage or marring of 
furniture, defacing of walls, ceiling or floors, damage to win- 
dows, screens, or general vandalism to Institute property will 
result in a damage charge. Pictures may be taped to cement 
walls, and wood paneling; never to plastered walls. The use of 
nails or tacks on walls, woodwork or furnishings are prohibited. 

Equipment Restrictions: 

Cooking appliances, hot plates, and refrigerators are prohib- 
ited. Electrical appliances such as radios, phonographs, clocks, 
electric shavers, tape recorders, coffee pots, irons, are permitted. 
Upperclassmen may have televisions. 

Room Maintenance: 

For health and safety reasons, students should make beds 
daily, sweep floors, dispose of all trash and unplug electrical 
equipment when not in use. Cleaning equipment and light bulbs 
may be obtained from the custodian. Screen must be kept intact 
on windows and ledges kept clear - nothing may be hung from 
the windows. 

Ironing: 

Electric irons may be used only in laundry rooms and ser- 
vice rooms provided for this purpose. 
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PROHIBITED: 

In the best interest of the student himself, his fellows, and 
the Institute, the following are prohibited: 

1. Drugs: Students shall not bring into the dormitories, possess 
or store within the dormitories, marijuana, hallucinogens, barbit- 
uates, amphetamines and/or any other dangerous, illicit or ille- 
gal drug. 

2. Alcohol: Students shall not bring into the dormitories alco- 
holic beverages of any kind. 

3. Firearms, explosives, chemicals: Students shall not possess 
firearms, weapons, fireworks, gunpowder, chemicals or any oth- 
er type of explosive in the dormitory at any time. 

4. Pets: Students shall not keep pets in the dormitories and 
pets are prohibited on campus. 

5. Incense: Burning of incense and/or other offensive materials 
is strictly prohibited. 

6. Automobiles: Freshman resident students are not permitted 
automobiles. 

Food: 

Non-perishable food items are permissible if stored in suita- 
ble containers. Perishable items must be consumed within 24 
hours. The Institute bans the use of hot plates. 

Loss: 

It is understood that the Institute assumes no responsibility 
for loss or theft of or damage to any property belonging to resi- 
dents. Individuals are therefore urged to exercise prudence in 
securing their property and the Institute advises that each stu- 
dent carry personal property insurance. Rooms should be kept 
locked at all times when vacant. 

Solicitation: 

L.T.I. Clubs and Organizations or L.T.I. students may solicit 
if authorization from the Dean of Students or Director of Resi- 
dence Halls has been given. 

Bulletin Boards and Notices: 

Residents are held responsible for information contained in 
notices on Bulletin Boards. Notices may pertain to special meet- 
ings, room sign-up, registration, etc. Permission to post other 
notices must have the Resident Advisor's approval. 

Visiting: 

The Board of Trustees in April, 1970, enacted co-ed visiting 
hours and set certain guidelines that must be followed. This poli- 
cy was enacted on a temporary basis to be evaluated at a future 
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date. The Institute can expect a more permanent, all inclusive 
policy as a result of student-administrative committee recom- 
mendations. 

Noise: 

Students are reminded that they live under group condi- 
tions and that acts of thoughtlessness and irresponsibility jeop- 
ardize the opportunities of everyone to study and work in the 
residence halls. Noise should be kept to a minimum. When in 
doubt, be considerate of other persons. 

Evacuation Procedure: 

In case of an emergency, i.e., fire, bomb scare, etc. turn on 
room lights, close windows, and leave room with door closed 
and unlocked; then walk to the nearest exit. During emergen- 
cies, the building MUST BE EVACUATED. 

Inspection: 

Rooms may be inspected by Institute officials or counselor 
staff when considered in the best interest of the Institute. 

First Aid: 

The hours of the First Aid Dispensary, located behind the 
Library, are from 8:00 a.m. to 5:00 p.m. Report any illness or 
injury occurring at any other time to a member of the counseling 
staff. 

Keys: 

Keys are provided for each room. If lost, report to your floor 
counselor. Replacement fee is $2.00. 

IMPORTANT: 

Rooms are contracted for the entire academic year, and 
students are responsible for their room rent regardless of wheth- 
er they occupy their rooms. No resident student is permitted at 
any time to maintain housing other than his residence hall as- 
signment. Freshmen are assigned rooms by the Housing Office. 
Upperclassmen may sign up for the rooms they wish at the 
Housing Office or designated area. A change of room is not 
permitted except in rare instances and may be accomplished 
only after formal application is made to the Resident Advisor and 
approved by the Housing Office. 

Dining Halls 

All students living in the residence halls are required to 
purchase a dining hall meal ticket. The Leitch Hall dining room 
is for the use of Bourgeois and Leitch Hall residents. Residents 
of Smith Hall, Eames Hall, and the Annexes will obtain their 
meals in the Smith Hall dining room. The contract food service 
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provides two meals a day (breakfast and dinner), seven days a 
week, at a cost of $190.00 per semester. 

An alternate meal plan is available which provides the same 
two meals Monday through Friday at a cost of $175.00 per 
semester. 

THE PRESENT SCHEDULE OF FEES FOR ROOM AND MEALS 
IS CURRENTLY UNDER STUDY AND IS SUBJECT TO INCREASE. 
In the event of withdrawal, the cost of a dining hall meal ticket is 
refundable in accordance with the Tuition Refund Schedule. This 
charge is payable upon registration prior to each semester. The 
Smith Hall dining room is open at noon to provide food service 
on a cash basis for all students. The Eames Hall Snack bar is open 
intermittently during the day and evening. 

THE ENTIRE FOOD CONTRACT PROGRAM IS UNDER 
STUDY AND IS SUBJECT TO CHANGE. 

Health Service 

Registered nurses are on duty for eight hours each school 
day. Students receive first-aid treatment at the dispensary and 
are advised as to the best procedure to take in case of illness. 
Medical services are available to students 24 hours daily. There 
are three excellent modern hospitals in the immediate vicinity of 
the Institute. Students must bear their own medical fees and 
hospital charges. 

If a student requires emergency surgical treatment, every 
effort is made to communicate with a parent or guardian. Failing 
this, such action is taken as appears to be necessary in the inter- 
est of the student. 

Accident insurance during the academic year is compulsory 
and is included in the activity and insurance fund. Health insur- 
ance also is available, on a voluntary basis, through the Office of 
the Dean of Students. 

Counselling 

The counselling program, under the supervision of the Dean 
of Students Office, starts with the admissions procedure and 
continues throughout the freshman year. During Orientation 
Week, the freshman attends a series of lectures the purpose of 
which is to help in the adjustment to college requirements. 

Freshmen should contact instructors for academic problems 
and, if necessary, a referral may be made to the Director of Stu- 
dent Counselling for further assistance. Personal difficulties such 
as financial or similar problems should be brought directly to the 
Director of Student Counselling. 
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Due to the large numbers of students each year, it is impos- 
sible to call in all students. Responsibility for interviews must 
rest with the student who needs advice or clarification. 

Other phases of the counselling program include lectures 
on effective study and tutoring programs under the sponsorship 
of Circle K, as well as faculty tutorial sessions. In the second 
semester of the freshman year a series of lectures is offered to 
help the student become aware of the curricula at the Institute 
and determine what course he should elect for the next three 
years. 

Counselling in the upper classes is generally conducted in 
scholastic matters by the Head of the Department concerned 
and in personal problems by the Dean of Students office. 
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STUDENT EXPENSES 


The various expenses described in this section apply only to 
students enrolled in the day program at the Institute. Fees and 
expenses of the Evening Division are listed in a separate bulletin. 
All fees are established by the Board of Trustees and are subject 
to change without notice. 

Payment of tuition and fees is an integral part of the regis- 
tration process which must be completed before a student may 
attend classes. In special cases a delay in payment may be au- 
thorized, but all fees must be paid no later than the close of the 
sixth week of classes of the semester concerned. Requests for 
such a delay must be approved by the Dean of Students before a 
student's registration is complete. 

APPLICATION FEE $10 

1. The Institute requires the prepayment of 50% of the first 
semester's tuition within 30 days of the date upon which 
the applicant is acce ed for admission. For Massachu- 
setts residents this an. ^unts to $50. This prepayment is 
forfeited if the student fails to register at the Institute. In 
rare instances, such as sickness which would prevent the 
applicant from enrolling, this rule may be waived by the 
Dean of Students. 

2. The application fee is NOT credited to the student's tui- 
tion. 


TUITION (per year) 

U.S. citizens who are residents of Massachusetts $200 

Participants in the New England Board of Fhgher 

Education Regional Student Program $200 

All others $600 


Special students carrying a total of 10 or more credit hours 
must pay the full tuition fee. 

Special students carrying less than 10 credit hours pay 
charges according to the following schedule: 

U.S. citizens who are residents of Mass $10.00 per cr. hr. 

All others $30.00 per cr. hr. 

Because Lowell Technological Institute is state-supported, 
its educational program and facilities are made available at a low 
tuition rate to students from the Commonwealth. Eligibility for 
the low tuition is determined under the following policies estab- 
lished by the Board of Trustees: 

1. Every student claiming residence in Massachusetts 
must file with the Dean of Students a certificate signed by 
either the town or city clerk of the community claimed as 
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legal residence, stating that his parents or guardian is a 
legal resident of the Commonwealth of Massachusetts. 

2. The residence of a minor follows that of the parents, 
unless the minor has been emancipated. A minor student 
who has been emancipated must also present documen- 
tary evidence of emancipation. 

3. A minor under guardianship must present documen- 
tary evidence of the appointment of a guardian in addi- 
tion to the certificate of residence of a guardian. 

4. The residence shown on the application at the time 
of initial application for admission determines the appro- 
priate tuition charge to be made for the entire period or 
periods of the applicant's enrollment. 

5. The residence of a wife follows that of the husband. 

6. Application for classification of residence must be 
made by the student on a prescribed form obtainable at 
the Institute. Misrepresentation of facts to evade payment 
of the proper rate of tuition constitutes sufficient cause 
for suspension or permanent separation from the Insti- 
tute. 

7. Payment of one-half of the total yearly tuition must 
be made during the registration period of each semester. 

8. The President of the Institute is authorized to adjust 
individual cases within the spirit of these rules. 

ROTC DEPOSIT $25 

This deposit covers loss of, or damage to, uniforms or 
equipment used for ROTC instruction and is required of all stu- 
dents enrolled in that program. The entire amount, minus 
charges, is refunded upon completion of ROTC requirements. If, 
at any time, the charges against a student exceed the amount on 
deposit, he must pay the charges and make an additional deposit 
of $25. 

ACTIVITY AND INSURANCE FUND $60 

Each student enrolled in 10 or more total credit hours must 
pay this sum in the first semester for the entire academic year. 
Payment of this entitles the student to free admission to all ath- 
letic events, a mailbox in the campus post office, subscription to 
the student newspaper, and a copy of the yearbook. A portion of 
the fund helps to support the general student activities under the 
jurisdiction of the Student Council and other general and special 
activities at the direction of and under the jurisdiction of the 
President. It pays for the compulsory accident insurance policy 
which covers each student during the academic year. It is not 
refundable. 
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Residence Halls per year $375 

Each resident student will be billed for the entire academic 
year. In the event a student withdraws or is dropped at any time 
during the year, he is still responsible for the room charge and 
will be reimbursed only under the conditions as set forth on 
page 40. 

THE PRESENT SCHEDULE OF FEES FOR ROOM AND MEALS IS 
CURRENTLY UNDER STUDY AND IS SUBJECT TO INCREASE. 

LATE REGISTRATION FEE $25 

A student who does not complete his registration (including 
the payment of all fees) by the close of the registration day as- 
signed must pay this additional fee. 

AUDITING FEE $5/credit hour 

All students regularly enrolled and paying the full tuition 
charge in any semester may audit courses in that semester with- 
out charge, provided permission is obtained by special action 
through the Office of the Dean of Students. 

Students not regularly enrolled or not paying the full tuition 
charge for the semester must pay $5 per credit hour to audit a 
course and must obtain permission from the Dean of Students. 

COMMENCEMENT FEE $15 

This fee applies to graduating students only and covers such 
Commencement expenses as degree form and case, rental of cap 
and gown, invitations, printing, and any other expenses ap- 
proved or directed by the President. 

FRESHMAN DUES $5 

All students classified as freshmen must pay this fee when 
they are billed. 

OFFICIAL TRANSCRIPT FEE $1/copy 

Each student is allowed free of charge a total of three tran- 
scripts of his scholastic record. A charge of $1 per copy is made 
for each additional transcript. 

BOOKS AND MATERIALS 

Students must provide their own books, stationery, drafting 
equipment, and the like and must pay for any breakage or dam- 
age they may cause to machines, laboratory equipment, or other 
property of the Institute. 

Laboratory equipment may not be removed from the prem- 
ises except by special permission. 
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TUITION REFUND SCHEDULE 


Application for refunds must be filed with the Bursar upon 
the student's withdrawal, and the refunds will be made as fol- 
lows: 


No. of Weeks Refund 

At least But Less than Rate 

0 2 80% 

2 3 60% 

3 4 40% 

4 5 20% 

5 and over None 

SUMMARY OF EXPENSES PER YEAR 

Tuition 

U.S citizens who are residents of Massachusetts $200 

Participants in the New England Board of Higher 

Education Regional Student Programs $200 

All others $600 

‘Residence halls, per year $375 

Student activity and insurance fee $ 60 

ROTC deposit $ 25 

Books, supplies, and related miscellaneous 

expenses (approximate) $100 

‘Meal fee per year $380 


THE BOARD OF TRUSTEES RESERVES THE RIGHT TO 
CHANGE ANY OR ALL FEES WITHOUT PRIOR NOTICE. 

‘THE PRESENT SCHEDULE OF FEES FOR ROOM AND 
MEALS IS CURRENTLY UNDER STUDY AND IS SUBJECT TO IN- 
CREASE. 

‘THE ENTIRE FOOD CONTRACT PROGRAM IS UNDER 
" STUDY AND IS SUBJECT TO CHANGE. 


STUDENT REGULATIONS 


Conduct 

Students admitted to the Institute are presumed to be ladies 
and gentlemen and of sufficient maturity and poise to enable 
them to live in an adult environment. Regulations are framed not 
to restrict the conduct of individuals or groups but to provide a 
pattern so that a large body of students may live and work in 
harmony. 

A STUDENT MAY BE DROPPED FROM THE ROLLS WHENEVER IT 
IS CONSIDERED IN THE BEST INTERESTS OF THE INSTITUTE. 

Fundamental to the principle of independent learning and 
professional growth are the requirements of honesty and integri- 
ty in the performance of academic assignments, both in the 
classroom and outside, and in the conduct of personal life. Ac- 
cordingly, the Institute expects of its students the highest stand- 
ards of intellectual integrity and thus the attempt of any student 
to present as his own any work which he has not performed or 
to pass any examinations by improper means is regarded as a 
most serious offense and renders the offender liable to imme- 
diate expulsion. The aiding and abetting of a student in any dis- 
honesty is also considered a grave breach of conduct. 

In some laboratories students are required by state law to wear 
safety eyeglasses, which may be purchased at the LTI Bookstore. 
The instructor in each class requiring the use of such eyeglasses 
will inform the students of the necessity of using them. 

Full-Time Student 

A full-time student is normally considered to be carrying the 
credit-hour load called for by the curriculum in which he is en- 
rolled. However, since students are sometimes out of phase with 
the specified curriculum, for purposes of classification an under- 
graduate student may be classified as full-time if his approved 
program consists of at least 12 credit hours. 

Attendance 

An excused absence system is applicable. For regulations 
consult the KEY (Student Handbook). 

Academic Grades 

The student's semester rating is a weighted value used to 
denote his relative standing. The values assigned are as follows: 


A + 

4.30 

(97-100) 

C + 

2.30 

(77-79) 

A 

4.00 

(93-96) 

C 

2.00 

(73-76) 

A- 

3.70 

(90-92) 

C- 

1.70 

(70-72) 

B + 

3.30 

(87-89) 

D + 

1.30 

(67-69) 

B 

3.00 

(83-86) 

D 

1.00 

(53-66) 

B- 

2.70 

(80-82) 

D- 

0.70 

(60-62) 


F 0 (below 60) 
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These point values, when multiplied by the credit hours as- 
signed to the subject and added together, are divided by the 
sum of the credit hours to give the student's semester rating. The 
cumulative rating for more than one semester is obtained in the 
same manner as the computation for the rating of a single 
semester. Refer to THE KEY (Student Handbook) for method of 
calculation. 

Any changes in courses or curricula must be accompanied 
by an academic petition. 

Incomplete Grades 

The grade of I for undergraduate students shall only be re- 
ported: 

When a portion of the assigned or required class work or the 
final examination has not been completed because of necessary 
absence of the student due to serious illness or extreme personal 
or other circumstance beyond the student's control. If the stu- 
dent's record is such that he would fail the course regardless of 
the result of the missing work, he is to be given an F. 

In order to qualify for an I, the student must obtain an Aca- 
demic Petition form from the instructor. Such a form would not 
be issued if the quality of the work to date did not justify it. This 
form must be approved by the Dean of Students with copies re- 
turned to the instructor and filed with the Registrar. 

A student can obtain credit for an I only by finishing the 
work of the course within two weeks from the end of the semes- 
ter. The grade of I is converted to F is the course requirements 
have not been satisfied by this time. Exceptions to the two-week 
deadline may be requested on the Academic Petition and ap- 
proved by the Dean of Students in cases of protracted illness or 
critical personal problems or for academic reasons at the request 
of the instructor. The initiative for removal of the I rests with the 
student, but faculty members giving an I must be responsible for 
making suitable arrangements for its removal. 

An I on a final grade report is calculated as an F in arriving 
at a temporary rating. When the I is later converted to a grade, 
the permanent record is changed and the student notified. 

Dean's List 

The Dean's List is composed of students who have a semes- 
ter rating of 3.00 or higher, with no current failures. 

PROBATION AND DISMISSAL — ACADEMIC 
Probation 

A student is automatically placed on probation under the 
following conditions: 
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a. When the student's semester rating is less than 1.35 
B. When the cumulative rating of a student not on proba- 
tion is less than the appropriate value 


Freshman Year-end 1.40 

Sophomore Mid-year 1.45 

Sophomore Year-end 1.50 

Junior Mid-year 1.55 

Junior Year-end 1.60 

Senior Mid-year 1.65 


The probationary period covers theentire regular semester 
following the issuance of the semester or cumulative rating 
which placed the student on probation. 

A student on probation may not represent the institute in 
any public function or extracurricular activity and may not hold 
or run for any class or other offices during the term of probation, 
and is allowed no unexcused absences from classes. 

Dismissal 

A student is automatically dropped from the Institute for at 
least one semester under the following conditions; 

A. When the student's semester rating is below 0.70 

B. When the student's semester rating is less than 1.35 for 
two consecutive semesters 

C. When the student, while on academic probation, fails 
to achieve the cumulative rating required in Item B above, 
effective with the Class of 1972. 

Upon request of a student who has been notified of im- 
pending academic dismissal from the Institute by the above 
conditions, the Dean of Students, in the case of a freshman, and 
the appropriate Department Head, in the case of an upperclass- 
man, will grant the student a hearing to review that student's 
case to ascertain if extenuating circumstances exist which would 
justify further consideration. 

A student dropped from the Institute should see Readmis- 
sion Policies, (p. 53) 

PROBATION AND DISMISSAL — DISCIPLINARY 

A student is placed on disciplinary probation by the Dean of 
Students when in his opinion a student has violated a basic rule 
of conduct or an established rule of the Institute. The probation- 
ary period covers the entire semester in which the violation took 
place. The length of time of the censure can be a longer period 
of time. 

A student who violates the basic tenet of disciplinary proba- 
tion may be dismissed from the Institute. 
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If the original violation is of a serious nature, the Dean of 
Students may dismiss the student without benefit of a probation- 
ary period. 

Any student on disciplinary probation may not represent 
the Institute in any public function or any other extra-curricular 
activity and may not hold or run for any class office or other of- 
fice during his term of probation, nor is he allowed to cut any 
classes or laboratory sessions. 


READMISSION POLICIES 

Requests for readmission will be handled by the Dean of 
Students Office. All correspondence should be sent to this of- 
fice. The procedure to follow and all information needed is listed 
below. 


1. Students desiring consideration for readmission must submit 
pages 1 and 2 of our application. 

2. Student Data Sheet must be completed in its entirety. 

3. A Check in the amount of $10.00 made out to Lowell Tech- 
nological Institute must be included. 

4. A letter giving original date of entrance to this college, date 
and reason for withdrawal and a brief resume of what you have 
done since you left L. T. I. must accompany the application. (N.B. 
If withdrawal was for medical reasons, you must include a doc- 
tor's certificate certifying ability to attend school again). 

5. Students desiring transfer credit should supply an official 
transcript sent to us by the colleges attended. Only those cours- 
es graded in "C" range or better will be considered. Those stu- 
dents who withdrew because of scholastic difficulty must have 
had prior approval on the required credit form obtained at the 
Registrar's office in order to have their courses considered for 
credit. 

6. Completed applications for September readmission must be 
received no later than May 15. 

11 . Completed applications for February readmission must be 

received no later than January 1. 

7. When the Dean of Students deems it necessary a student 
will be asked to make himself available for an interview. 
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8. Only when all of these items have been received in the Dean 
of Students office will the application be considered for readmis- 
sion. 

. Final decision will be made by the Dean of Students and/or 
the Department Head for upperclassmen as to whether or not 
readmission would serve the best interests of the student and 
the Institute. Approval of readmission is not automatic and all 
decisions will be final. 
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9. A letter will be sent notifying you of the decision from the 
Dean of Students Office. No notification will be given by tele- 
phone or in person. 

RULES OF CONDUCT 

The Board of Trustees recognizes the dual obligation of the 
Institute to insure the orderly pursuit of its proper functions at all 
times while preserving the rights of individuals and groups to 
freedoms guaranteed by our national and state constitutions and 
normally prevailing in the academic community. The Board of 
Trustees recognizes and defends the right to open discussion, 
the right to hold and articulate one's own beliefs and convic- 
tions, the right of peaceful assembly, the right to petition, the 
right to distribute handbills and circulars, the right to a fair hear- 
ing, and such other rights as are inseparable facets of the con- 
cept of academic freedom and are indispensable for the trans- 
mission of knowledge, the pursuit of truth, the development of 
students, and the general well-being of society. The basic dis- 
tinction to be made is that between those activities which are 
consistent with our obligation as an academic institution dedi- 
cated to free inquiry and free expression and to safeguarding the 
freedom to teach and the freedom to learn and those activities 
which are inconsistent with this obligation. It follows that there 
is a responsibility for the Institute to draw clear distinctions be- 
tween conduct on the part of members of the Institute commu- 
nity and visitors to the Institute which is acceptable and that 
which is not. The rules set forth below are effective in accord- 
ance with the existing laws of the Commonwealth and the na- 
tion. 

The following activities are among those which are consid- 
ered unacceptable because of their adverse effect on the preser- 
vation of freedom or on the orderly pursuit of Institutional work: 

1. Obstruction or disruption of teaching, research, administra- 
tion, or other Institute activities, including the Institute's public 
service functions or of other authorized activities, on Institute 
owned or controlled property; 

2. Obstruction of the free flow of traffic, both pedestrian and 
vehicular, on Institute owned or controlled property; 

3. Physical abuse or detention of any person on Institute 
owned or controlled property or at any Institute sponsored or 
supervised functions, or conduct which endangers the health or 
safety of any person; 

4. Theft of or damage to property of the Institute or of property 
of a member of the Institute community or the property of a visi- 
tor to the Institute; 
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5. Unauthorized entry to or use of Institute facilities, including 
both buildings and grounds; 

6. Violation of Institute established policies or regulations, in- 
cluding regulations in the Catalogue, the "Key" and other publi- 
cations pertaining to student organizations, student, faculty, 
administrative staff, non-academic employees and visitors con- 
duct, the use of Institute facilities, or procedures concerning the 
time, place and manner of public expression; 

7. Violation of rules governing residence in Institute owned or 
controlled property; 


8. Use, possession, or distribution of narcotic or illegal drugs 
on Institute owned or controlled property, except as expressly 
permitted by law; 

9. Failure to comply with directions of Institute police and any 
other law enforcement officers acting in performance of their 
duties and to identify one's self to these officers when requested 
to do so; 

10. Illegal or unauthorized possession or use of firearms, ex- 
e plosives, dangerous chemicals or other weapons on Institute 
$ owned or controlled property; 

e 11. Failure to comply with the directions of Institute officials 
" acting in the performance of their duties; 

J 12. Disorderly conduct, breach of the peace, and aiding, abet- 
ting or procuring another to breach the peace on Institute 
owned, or controlled property or at Institute sponsored or su- 
pervised functions. 

Requirements for Graduation 

In order to be recommended for the baccalaureate, a stu- 
t: dent must: 
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1. Complete successfully one of the prescribed curricula 
with no substitutions for major subjects and no unremoved 
failures in major subject. 

2. Earn a cumulative rating of 1.70 or above for the entire 
period at the Institute. 

3. Fulfill the residence requirement of one academic year. 
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Graduation Honors 

Academic honors are awarded at the annual Commence- 
ment exercises by appropriate notation on the degree forms for 
he baccalaureate and by printing in the Commencement pro- 
gram the names of the students who have earned such recogni- 
ion. Honors are awarded according to the following standards 
>f achievement: 
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With Honors — graduation with a rating of at least 3.00 but 
less than 3.30 for the entire period of study at the Institute; 

With High Honors — graduation with a rating of 3.30 or 
higher for the entire period of study at the Institute; 

With Highest Honors — graduation as the highest ranking 
student in the class and with a rating of 3.70 or higher, contin- 
gent upon the completion of at least six semesters of work at the 

Institute. 
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FINANCIAL AID 


At L.T.I. financial aid is available to full time students in 
good standing who are citizens of the United States, during the 
Fall and Spring and Summer Session. Aid to a student may be in 
the form of a National Defense Student Loan, a Federal Grant, 
part time employment in the Federal College Work-Study Pro- 
gram, a scholarship, or any combination of these financial aids to 
continue their education. Each program is designed to meet the 
particular need of the student and the applicant is required to 
complete the required forms regarding parental income and as- 
sets since this will be the basis for determining the amount and 
type of aid granted. 

A Parents Confidential Statement must be sent to the Insti- 
tute by all candidates, through the College Scholarship Service, 
Princeton, New Jersey. 

Students may obtain applications and information regarding 
these programs at the Financial Aid Office, O 112. 

SCHOLARSHIPS 

Various trusts, organizations, civic bodies, and industrial 
firms have contributed funds for scholarships available to stu- 
dents and prospective students at the Institute. Many of the 
scholarships are renewable annually for the balance of the stu- 
dent's undergraduate program, provided a satisfactory scholastic 
average is maintained; others are for a specified period of time. 
At present, scholarships are available only to citizens of the 
United States. 

All entering freshmen who are candidates for scholarships 
should make direct application for admission to the Financial 
Aid Officer before April 1 and should have completed the Scho- 
lastic Aptitude Test of the College Entrance Examination Board 
by that date. To arrange for the test, candidates must make direct 
application to the College Entrance Examination Board, P.O. Box 
592, Princeton, N.J., with a request to take the Scholastic Apti- 
tude Test. In addition, the applicant should request and com- 
plete a scholarship and/or loan application. 

Unless otherwise specified, all scholarships are granted by 
vote of the Scholarship and Awards Committee of the Institute. 
While honor grades are not required to maintain a scholarship, 
the recipient is expected to remain in good standing in college 
and to progress normally from year to year. Grades which pre- 
vent normal progress or conduct which results in probation, sus- 
pension, or dismissal terminates the scholarship. 
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AVAILABLE TO FRESHMEN AND UPPERCLASSMEN 


Alumni Association Scholarships 

The LTI Alumni Association makes available every year sev- 
eral scholarships covering tuition and miscellaneous fees. They 
are renewable if satisfactory scholastic standing is maintained. 
Funds for these scholarships are derived from the following 
sources: 

Stephen E. Smith Scholastic Fund 
James T. Smith Fund 

Arthur A. Stewart Memorial Scholarship Fund 

Warwick Chemical Foundation in memory of Walter Nowicki 

New York Chapter, LTI Alumni Association 


Berkshire Hathaway, Inc. Scholarships 

A number of scholarships covering tuition and living expen- 
ses for four years are offered in Textile Engineering and Textile 
Technology by Berkshire Hathaway, Inc., Providence, R. I. Male 
employees and sons of employees only are eligible. Students 
interested should contact Berkshire Hathaway, Inc., 704 Hospital 
Trust Building, Providence, R. I. 


Russell L. Brown Scholarship, donated by 
Davis and Furber Machine Company 

This scholarship is open to a student who plans to major in 
Textile Engineering or Textile Technology. Preference is given to 
employees and sons or grandsons of employees of Davis and 
Furber Machine Company. Selection is based on general scholar- 
ship, initiative, and need. The stipend is $300. Appointments are 
for one year only but are renewable. 


Admiral Carl Espe Scholarship 

This $200 scholarship is awarded to the male student pre- 
senting the best exhibit in Technorama, science fair for Merri- 
mack Valley high schools, held each spring at the Institute. 


Joseph Kaplan Memorial Scholarship 

This $250 scholarship is awarded annually to the winner of 
Technorama, science fair for Merrimack Valley high schools. 


City of Lowell Scholarships 

The City of Lowell provides a total of five scholarships every 
two-year period through competitive examination to residents of 
Lowell, Mass., who are enrolled in the entering freshman class at 
the Institute. The amount of each scholarship is $200, and each is 
renewable provided satisfactory scholastic grades are main- 
tained. 


- 
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Lowell Sun Charities Scholarship Fund 

Through this fund, established by Lowell Sun Charities, Inc., 
one or two Creater-Lowell residents are eligible for full tuition 
scholarships, renewable annually. Selection is based upon evi- 
dence of good moral character and high scholastic standing. 
Commonwealth of Massachusetts Scholarships 

Twenty scholarships of $250 each are available annually to 
residents of the Commonwealth of Massachusetts who are en- 
rolled in the freshman class at the Institute. Awards are made on 
the basis of competitive examination, and financial need and the 
scholarships are renewable on the condition that satisfactory 
grades are maintained. 

AFROTC College Scholarship Program 

High school students desiring information on the 4-year 
AFROTC College Scholarship Program should see their school 
guidance counsellors or write directly to AFROTC (OTTA), Max- 
well AFB, Alabama 36112 for further information. Normal dead- 
line application is 15 November each year. 

Scholarships are provided on a competitive basis to a limit- 
ed number of male and female cadets entering Aerospace Stud- 
ies 200-300 in the Air Force ROTC four year program. The schol- 
arship covers full tuition costs, books, laboratory expenses and 
incidental fees. A scholarship earned as a sophomore or junior 
continues until graduation as long as the cadet maintains accept- 
able standards. Cadets also receive $50. per month subsistence 
allowance. 

Greater Lowell Home Builders Association 

This organization has established a $200 scholarship for a 
deserving resident of Greater Lowell. The scholarship will be 
renewable for four years on the condition that satisfactory grades 
are maintained. 

United Elastic Corporation Scholarships 

Scholarships of $250 are available through the United Elastic 
Corporation to students in textiles. Preference is given to em- 
ployees or their families, or to residents of communities where 
plants are located. Especially preferred are native New England- 
ers. Recipients must agree to work summers in approved plants, 
and the Corporation furnishes suitable employment to scholar- 
ship recipients during summer vacations and following gradua- 
tion, as far as possible. Awards are based upon good character 
and standing in the community and aptitude for technical train- 
ng. They are renewable annually under the usual conditions. 
Jj^pplications should be made through the plant nearest the resi- 
a l pence of the applicant. Plants are located at Easthampton, Low- 
1 -II, and Littleton, Mass., West Haven, Conn.; and Stuart, Va. 
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Jacob Ziskind Memorial Fund for Freshmen 

This scholarship, open to freshmen only, was established by 
employees of the former Merrimack Manufacturing Company in 
memory of Jacob Ziskind. Qualifications include good character, 
scholastic record, initiative, and ability. 

Outside Scholarship Assistance: 

The Afro-American Society at L.T.I. has compiled a list of 
Private, Public, and Federal Scholarships, Funds, Fellowships, 
and Loan Programs that are available to disadvantaged persons. 

The Financial Aid Office has copies of this list which will be 
sent upon request. Correspondence should be addressed to the 
Director of Financial Aid, Lowell Technological Institute, Lowell, 
Massachusetts 01854. 

AVAILABLE TO UPPERCLASSMEN ONLY 

Allied Chemical Corporation Scholarship 

The Allied Chemical Corporation has made available on a 
one-year basis a scholarship for an upperclassman majoring in 
Plastics. 

Boston Paper Trade Association Awards 

One award, of $300, is open to upperclassmen enrolled in 
the Paper Engineering Department. Awards are based on charac- 
ter, proven interest in the Paper Industry and academic perform- 
ance. 

Roland E. Derby, Sr. Memorial Scholarship 

This Scholarship established in memory of Roland E. Derby 
Sr. provides a $500 scholarship to a sophomore student who is a 
candidate for a degree in Chemistry, Textile Chemistry, or 
Chemical Engineering. Selection by the Scholarship Committee 
shall be based on scholastic achievements, but due considera- 
tion shall also be given to financial need. The scholarship shall 
be renewable for the Junior and Senior year provided the recipi- ' 
ent maintains a satisfactory academic record. 

James L. Dillahunty Scholarship 

The James L. Dillahunty Scholarship of $250.00 is awarded 
on a three-year basis to a candidate for degree in Engineering, 
Sciences and Industrial Management. This scholarship was do- 
nated by Mr. James L. Dillahunty, class of 1967. 

Foster Grant Scholarships 

The Foster Grant Company, Inc., of Leominster, Mass., 
makes available on a one-year basis two scholarships to deserv- 
ing students in Plastics Technology who are residents of Massa- 




chusetts. Preference is given to sophomores living in the Leom- 
inster area; however, if there are no applicants from that area, 
other candidates may be chosen. Scholarship, personality, and 
overall student contribution to extracurricular activities are the 
general criteria used in selecting the recipients. 

General Electric Scholarship 

The General 'electric Company has made available on a 
one-year basis a scholarship for an upperclassman majoring in 
Plastics Technology. 

Gehring Foundation Memorial Scholarships 

Scholarships in the amount of $75 per semester, renewable 
under the usual conditions, are made possible through the Geh- 
ring Memorial Foundation of New York, which may review the 
applications recommended by the Scholarship Committee. The 
scholarships are in memory of Henry G. Gehring and his son, 
Edward H. Gehring, both of whom were engaged in the lace 
industry. 

Nylon Engineering, Inc. Scholarship 

This scholarship in the amount of $250.00 is awarded an- 
nually by the Nylon Engineering, Inc. to an upperclassman ma- 
joring in Plastics. 

Mobay Scholarship 

The Mobay Chemical Company of Pittsburgh, Pennsylvania 
has made available on a one-year basis a scholarship to be 
awarded to a deserving upperclassman majoring in Plastics Tech- 
nology. 

Paper Engineering Department Scholarships 

Ten or more scholarships with annual stipends of $500 are 
available to upperclassmen and selected graduate students in 
Paper Engineering who fulfill the scholarship requirements of a 
minimum of 2.0 cumulative rating. These scholarships are nor- 
mally maintained from year to year provided the student main- 
tains his academic rating. 

Contributors to the Scholarship Fund include the following: 
Bertrand Hopper Memorial Fund 
Byron Weston-Crane Company 
Carter Rice Storrs and Bement, Inc. 

Weyerhaeuser Company 
Erving Paper Mills 
Fraser Paper, Ltd. 

Ludlow Corporation 
Mohawk Paper Mills 
Nashua Corporation 
Oxford Paper Company 
Tileston and Hollingsworth 


Rohm and Hass Corporation Scholarship 1 

The Rohm and Hass Corporation has made available on a 
one-year basis a scholarship for an upperclassman majoring in 
Plastics. ‘ 

S.M.E. Awards 

Merrimack Valley Chapter 113, Society of Manufacturing 
Engineers, awards $100 annually to a junior-class member in 
good standing of the Student Chapter on the basis of leadership, 
scholarship, need, and contribution to the Society. The S.M.E. | 
Student Chapter presents the Prof. J. Arthur Ainsworth award of j 
up to $100 annually to any chapter member in good standing on 
the same terms. 

a 

William C. Smith Trust Fund Scholarship n 

This fund has been established to provide scholarship assist- T 
ance to students majoring in Chemistry. 

Society of Plastics Engineers Scholarships 

Two scholarships are granted annually by the Eastern New j f 
England Section of the Society of Plastics Engineers, Inc. to up- t( 
perclassmen majoring in Plastics Technology. * s) 

Uniroyal Incorporated b 

This Foundation has established scholarships for students 31 

who have successfully completed at least two years of college in ^ 

which they have demonstrated leadership, capacity for higher ei 
education, and a recognition of its cultural and economic value. G 
Applicants must be in need of financial assistance, and recip- 
ients assume a moral obligation to repay over a reasonable 
period at least 25% of the scholarship aid received. 

Western Electric Fund Scholarship 

This scholarship, covering the cost of tuition, books, and 
fees for one year, not to exceed $800, is available to an under- 
graduate in an engineering program. Selection is based upon 
need and ability. f| 

Jacob Ziskind Memorial Scholarship Fund 

Through a fund established by the Trustees of the Jacob Zis- i X 
kind Trust for Charitable Purposes, scholarships are awarded 
annually and are renewable under the usual conditions. The 
scholarships cover tuition and books. Seniors, juniors, and soph- ^ 
omores who have demonstrated high scholarship, financial j ^ 
need, and qualities of good character and leadership are eligible. ; ^ 
Preference is given to, but not restricted to, students who re- a 
ceived grants as freshmen from the Jacob Ziskind Memorial Fund j e 
for Freshmen. j | ej 


Russell Weeks Hook Scholarships 

Six undergraduate scholarships for needy, qualified students 
in Chemistry or Textile Chemistry in the amounts of $225 are 
| awarded each year, two awarded to each of the upperclasses. 

AVAILABLE TO GRADUATE STUDENTS ONLY 

Fellowships for graduate students are listed and described 
in the Graduate School section of this catalogue. 

LOANS 

Student Loan Fund 

A loan fund is available to upperclassmen needing financial 
assistance to continue their education at the Institute. Students 
may apply for loans through the Faculty Treasurer of the Lowell 
Technological Associates, Inc. 

Repayments which are made while the student is still en- 
rolled at the Institute are interest-free. On loans repaid after the 
student leaves school interest is charged at the rate of 4%, start- 
ing three months after the date on which the student officially 
terminates enrollment. Repayments are not required until the 
student separates from the Institute, at which time repayments 
become due quarterly at the rate of $10 per quarter the first year 
and $20 per quarter each year thereafter until the loan is repaid. 
Additional payments may be made at any time to reduce indebt- 
edness at a more rapid rate. 

Geigy Loans 

Geigy Dyestuffs, a division of Geigy Chemical Corporation, 
has established a loan fund restricted to students majoring in 
Chemistry, Textile Chemistry or Paper Engineering. The fund 
operates under the same conditions as the Student Loan Fund. 
Application for Geigy loans may be made to the Dean of Stu- 
dents. 

| 

FEDERAL FINANCIAL AID PROGRAMS 

Available to Undergraduate & Graduate Students. 

National Defense Student Loan 

The National Defense Education Act offers loans to needy 
students. Repayment begins one year after graduation, unless 
military service intervenes, whereupon repayment begins one 
year after leaving service. Interest is charged at the rate of 3% 
beginning with the first payment. Repayments may be made over 
' a 10-year period. A 50% forgiveness clause is included for stu- 
dents who enter the field of elementary- or secondary-school 
teaching for a period of five years. 
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College Work-Study Program 

The Economic Opportunity Act of 1964 (P.L. 88-452) as 
amended by Economic Opportunity Act of 1965 (P.L. 89-253) 
and the Higher Education Act of 1965 (P.L. 89-329) Title I Part C 
established the College Work-Study Program to stimulate and 
promote the part time employment of students, particularly 
students from low income families who are in need of the earn- 
ings from such employment to pursue courses of study in in- 
stitutions of higher education. At LTI the program is available 
to full time students in good standing at the undergraduate 
and graduate levels during the Fall and Spring semesters and 
during the Summer Session. 
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Educational Opportunity Grants D 

The Higher Education Act of 1965, Title IV, Part A (P.L. 89- : p 
329) affirms the policy of the United States to strengthen the oi 
educational resources of our colleges and universities and to \ in 
provide financial assistance for students in post-secondary and g, 
higher education. The Act initiates a program of educational f a 
opportunity grants through institutions of higher education, to so 
assist in making available the benefits of higher education to CL 
qualified high school graduates of exceptional financial need, j 
who for lack for financial means of their own, or of their families, ' a 
would be unable to obtain such benefits without such aid. 

Jri 


AWARDS 

AVAILABLE TO UNDERGRADUATE STUDENTS 

American Association of Textile Chemists and Colorists Book 
Prize. This is awarded to the outstanding graduating senior in the 
Textile Chemistry course and includes a junior membership for 
one year in the A.A.T.C.C. The recipient is recommended by the 
Division of Chemistry and Applied Chemistry. The academic 
standing of the candidate is an important factor in the decision. 

American Association for Textile Technology Award. This is 
made to the member of the senior class majoring in a textile 
program who is rated highest in scholarship, technical ability, 
industry, judgment, leadership, reliability, and ability to work 
with others. 
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ACS Student Affiliate Chapter Award. A plaque is presented 
annually by the LTI Student Affiliate Chapter of the American 
Chemical Society to the outstanding senior majoring in Chemi- 
cal Engineering or Chemistry, based upon academic perform- 
ance and demonstration of research capability. 

SME Award. The Merrimack Valley Chapter, Society of Manufac- 
turing Engineers awards $100 to a member of the Student Chap- 
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ter of the SME who is high in scholastic standing and in need of 
financial assistance. 


Chemistry Award. A book prize is awarded to the member of the 
freshman class who shows the greatest achievement in chemistry 
during the first semester. 

Circle K Book Award. A book is awarded to the freshman with 
the highest cumulative average for the first semester of his first 
year at the Institute. 

Dean's Key. This award, sponsored by the Student Council, is 
given to the senior who has made the greatest extracurricular 
contribution to the Institute during his four years at college. 

Department of Physics and Mathematics Awards. Handbooks are 
presented annually by the Chemical Rubber Company to the 
outstanding freshman in the physics program and the outstand- 
ing freshman in the mathematics program. 


Ben Faneuil Award. An annual award of $100 is made by Mr. Ben 
Faneuil of The Chelsea Industries, Chelsea, Massachusetts, to the 
sophomore majoring in Plastics Technology with the highest 
cumulative average. 


Jacob K. Frederick Memorial Award. Omicron Pi Fraternity 
makes an annual award of $50 in memory of Professor Jacob K. 
Frederick to a freshman, based on scholastic achievement and 
extracurricular participation. The award is applicable to the re- 
cipient's tuition in the ensuing academic year. 


Barnett D. Gordon Award. An award of $250 is presented to the 
freshman matriculating at the Institute who achieved the highest 
score in the mathematics section of the Scholastic Aptitude Test 
of the College Entrance Examination Board. It is given by Barnett 
D. Gordon, formerly of the Board of Trustees of the Institute. 


Samuel P. Kaplan Memorial Fund Awards. An award of $100 is 
given at the end of each semester to the highest-ranking student 
in basic knitting. The fund was established by the New England 
Knitted Outerwear Manufacturers' Association in memory of 
amuel P. Kaplan. 

Helen U. Kiely Award. This award acknowledges by permanent 
nscription on a plaque the senior student in Paper Engineering 
elected by his classmates as having outstanding qualifications of 
erit. It is made by the New England Section of the Technical 
Association of the Pulp and Paper Industry in recognition of hel- 
?n U. Kiely's distinguished service to the industry. 

The Northern Textile Association Award. A medal is presented to 
he member of the graduating class majoring in Textile Engineer- 
ng or Textile Technology who has maintained the highest scho- 
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lastic standing throughout the four years of his undergraduate 
work. 


Louis A. Olney Book Prizes. Selected reference books are award- 
ed to the outstanding freshman, sophomore, and junior students j 
in Chemistry or Textile Chemistry who are recommended by the 
Division of Chemistry and Applied Chemistry on the basis of a 
academic standing in Chemistry. j, 

President's Medal. This award is made to the student who is 
graduated With Highest Honors for the most distinguished aca- 
demic record in his class. 


The Harry Riemer Honor Award. This award is made available 
through the Textile Veterans Association of New York in honor 
of Mr. Harry Riemer, one of the textile industry's foremost per- 
sonalities in the trade publication field. The award, which con- 
sists of a $25 United States Savings Bond, is made to an out- 
standing textile graduate who has been active in extracurricular 
activities and who has maintained a high level of scholastic i 
achievement. 

Radio Station WLTI Award. The staff of the student-operated ra- 
dio station WLTI awards a plaque annually to a member out- 
standing for conspicuous service and furtherance of the goals of 
the station. 

Textile Veterans Association Honor Award. A bronze medallion 
is given to an outstanding graduating student in a textile course 
on the basis of scholastic achievement, extracurricular participa- 
tion, and over-all contribution to the Institute. Preference is giv- 
en to veterans. The Association making the award represents all 
veterans of World War II now affiliated with the textile and allied 
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The Wall Street Journal Student Achievement Award 

This award recognizes the senior in Business Administration re 
or Industrial Management who has achieved the best combina- 
tion of academic and extracurricular excellence. The award con- 
sists of an engraved paperweight, a year's subscription to the 
Wall Street Journal, and a plate on the permanent plaque estab- 
lished for the award winners. Coo 


OTHER ASSISTANCE FOR MASSACHUSETTS 
Residents Only 

Board of Educational Assistance Scholarships 

These scholarships for one-quarter, one-half, or full tuition 
are available both to freshmen and to upperclassmen. For full 
information write to: 

Executive Secretary 

Board of Educational Assistance 

200 Newbury Street 

Boston 16, Mass. 

Massachusetts Higher Education Loan Plan (H.E.l.P.) 

This plan enables the Massachusetts commercial and mutual 
savings banks, federal savings and loan associations, credit 
unions and cooperative banks, to make available unsecured stu- 
dent loans. Students must be accepted by or enrolled in an insti- 
tution furnishing a program of higher education which is ap- 
proved by a State or Federal approving agency and by the Massa- 
chusetts Higher Education Assistance Corporation. A student 
who is a permanent resident of the United States may borrow up 
to $1,000 a year for undergraduate school, or $1,500 a year for 
graduate school. There is no interest charge on such loans while 
the student is in school, provided parental adjusted income is 
under $15,000. Upon leaving school there is a charge of 7% per 
year on the unpaid loan balance. Monthly repayment of the loan 
begins within one year after graduation. Loan applications are 
available at commercial and mutual savings banks, federal sav- 
ings and loan associations, credit unions and cooperative banks, 
in the town of the student's residence. 

$pecific inquiries regarding this program should be ad- 
dressed to: 

Massachusetts Higher Education Assistance Corporation 

511 Statler Building 

Boston, Massachusetts 02116 

Telephone 426-9434 

Cooperative Study Program 

The First Naval District has approved Lowell Technological 
nstitute as Sponsor of its Cooperative Work-Study Program at 
Boston and Portsmouth Naval Shipyards. 

Students will undertake a five-year program in their field of 
penalization — electrical, electronic, chemical, civil and me- 
1 an ' ca ^ engineering, increasing their experience and capabili- 
ies in subsequent on-the-job training at either shipyard. Suc- 
jessful students will earn the bachelor of science degree. 
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Information concerning this program may be obtained by 
writing the First Naval District Headquarters at Charlestown or 
the Director of Admissions, Lowell Technological Institute. 


PLACEMENT 

Industrial Training Program 

The Placement Office maintains two basic functions. One is 
to counsel the senior planning to take recruiting interviews; the 
other is arranging the dates of interviews for the representatives 
of the recruiting companies and agencies. 

In the counselling process the Placement Officer reviews 
the student's transcript with him, discussing his points of 
strength and weakness. The elements of the recruiting procedure 
are explained so that he may be properly prepared for the ensu- 
ing interviews. 

Approximately one hundred and eighty companies and 
government agencies recruit on the LTI campus. The companies 
represent a cross-section of industry in the country ranging from 
the so-called giants down to those of relatively small size. Geo- 
graphically, they are located in the Northeast, the Southeast and 
the Mid-West with a few from the Far West. Thus, the seniors get 
fairly broad exposure to business opportunities. 


SUMMER SCHOOL 


The Summer Sessions are designed primarily to serve the 
| following areas of interest: 

’ 1. UNDERGRADUATE CREDIT PROGRAM 

Two six-week sessions, paralleling the two 15-week aca- 
demic year semesters, stress fundamental credit offerings in 
mathematics, physics, chemistry, English, economics, electronics, 
mechanical engineering, accounting, marketing, management, 
and social studies. 

These sessions provide an opportunity for deficiency clear- 
ance and for advanced standing. 

2. GRADUATE CREDIT PROGRAM 

Selected graduate credit subjects are offered for fully matric- 
ulated students who have been admitted to advanced study by 
the L.T.I. Graduate School. The Dean of the Graduate School 
must approve all offerings and registration is carried out through 
the Graduate School Office. 

3. PRECOLLEGE REFRESHER PROGRAM 

This five-week, noncredit program caters to prospective 
L.T.I. freshmen who require additional background to fulfill min- 
imum entrance requirements. 

Students must first apply for fall admission; the Dean of 
Admissions designates the subjects or subjects required for cov- 
erage of minor deficiencies in the high school background. Sub- 
ject areas include: English, mathematics, chemistry, and physics 
for engineering applicants; English, mathematical analysis, and 
general science for business administration majors. 

4. PROFESSIONAL ADVANCEMENT PROGRAM 

Industry-sponsored, noncredit courses may be arranged on 
a one- to three-week schedule during the summer. These offer- 
ings are similar in scope to the continuing education courses 
conducted during the academic year. 

Summer Evening offerings are conducted through the Divi- 
sion of Evening Studies in a single, six-week session. Credits ap- 
aly only to Evening Division programs. 

The Summer School is operated entirely without financial 
issistance from the Commonwealth of Massachusetts. 

For further information or a Summer Session Bulletin, write 
o the Director of Summer School. 
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THE GRADUATE SCHOOL 


The Lowell Technological Institute Graduate School, which 
was founded in 1935, offers advanced studies, including profes- 
sional training and research leading to graduate degrees in many 
fields of engineering and in certain areas of pure and applied 
science. The School offers Master of Science degree programs in 
the following fields: Chemical Engineering, Chemistry, Electrical 
Engineering, Mathematics, Mechanical Engineering, Nuclear En- 
gineering, Paper Engineering, Physics, Plastics, Polymer Sc ' e nce 
and Textile Engineering. Programs leading to the Doctor of Phi- 
losophy degree are also offered in Chemistry, including a Poly- 
mer Science option, and in experimental and theoretical Physics, 
including Solid-State, Nuclear, High Energy, Atomic, Atmospher- 
ic and Biophysics options. In addition to the day classes intend- 
ed primarily for full-time graduate students, the Graduate School 
offers some evening courses through the Division of Evening 
Studies mainly for the convenience of part-time students primar- 
ily interested in advanced professional training. The courses of- 
fered in the evening are equivalent in every respect to those of- 
fered to the day students for they are simply evening sections of 
courses offered during the day. There are currently 151 graduate 
students enrolled in degree programs for advanced professional 
training in these Evening Division courses out of a total Graduate 
School enrollment of 417 students. These part-time students are 
primarily from the large industrial companies nearby the Insti- 
tute located principally in the Merrimack Valley. New graduate 
programs in Applied Mathematics, Computer Engineering, Envi- 
ronmental Studies, Management Science, and Systems Engineer- 
ing are currently under consideration by the Graduate School 
Executive Committee and it is hoped that these programs will be 
instituted in the Fall of 1971. Programs of this type, which would 
include as well the graduate programs in Plastics, Paper, Textiles 
and Nuclear Engineering are in wide demand by industry in New 
England and in Massachusetts in particular. These programs 
serve as excellent supplements to the standard curricula in the 
basic engineering and science areas which would include Chem- 
istry, Physics, Chemical Engineering, Electrical Engineering an 
Mechanical Engineering. In June of 1970, there were 43 Master 
of Science degrees and 3 Doctor of Philosophy degrees granted 
through the Graduate School at LTI. For further information con- 
cerning the graduate programs, please consult the Graduae 
School Catalog. 


SPECIAL SERVICES TO INDUSTRY 
AND THE COMMUNITY 


In addition to the services rendered by the Evening Divi- 
sion, the Alumni Office, the Research Foundation, the Pinanski 
Nuclear Center, WLTI, the Research Foundation, the Alumni 
Memorial Library and the Summer School, the college provides 
such services to industry and the community as the following: 

Industrial seminars and conferences; 

Technorama, science fair for area high schools; 

Consultive opportunities with administration and faculty; 

Special radio and television programs; 

Collaboration with the Agency for International Develop- 
ment in its foreign aid programs; 

Participation with local and state agencies in the solving of 

ecological problems. 

For information concerning these programs, address the 
Department of Public Relations at the Institute. 



DIVISION OF EVENING STUDIES 




The Division of Evening Studies offers Undergraduate Pro- 
grams leading to Associate and Baccalaureate Degrees, and Mas- 
ter's Degree satellite programs with area industries. The majority 
of the degree programs are in the fields of science, engineering 
technology and business administration. 

Additionally, individual subjects in mathematics, science, 
technology, engineering, business, and general studies may be 
taken as a special student. An increasing number of students 
who have completed our Associate Degree Program on a full- 
time basis and have become full-time employees are continuing 
their education on a part-time evening basis in the Baccalaureate 
Programs. 

In cooperation with the Massachusetts Division of Person- 
nel and Standardization, the Division of Evening Studies also of- 
fers In-Service Training Programs limited to employees of the 
Commonwealth and cities and towns within the Common- 
wealth. These undergraduate programs lead to Associate and 
B.S. degrees in Civil Engineering Technology, Associate in Busi- 
ness Administration (in either Accounting or Data Processing), 
and Bachelor in Business Administration. The Associate and B.S. 
Degree programs in Civil Engineering Technology are accredited 
by the Engineers' Council for Professional Development. 

Two semesters of 15 weeks each are offered, starting in mid- 
September and late in January. Selected subjects are also offered 
in an 8-week summer program. For further information, write to 
the Director of the Evening School. 




LOWELL TECHNOLOGICAL INSTITUTE 
RESEARCH FOUNDATION 


Established in 1950 by the Board of Trustees of the Lowell 
Technological Institute, the Research Foundation is a not-for- 
profit organization that does research in a wide variety of fields. 
The operation is fully self-supporting from income derived from 
its industrial and government sponsors. 

The Research Foundation is housed in a one-story modern 
building across the Merrimack River from the Institute's main 
campus. Initially its prime purpose was to answer the needs of 
the Lowell Technological Institute for facilities and staff to per- 
form basic and applied research in textiles and related subjects. 
As the Research Foundation expanded, a diverse and growing 
program of research and development activities increased exten- 
sively, and projects have moved into the fields of chemistry, 
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leather, paper, plastics, electronics, physics, oceanography, nu- 
clear engineering and environmental pollution, in addition to 
management and economic development assignments. 

The Research Foundation is presently composed of five 
major divisions: Electronics and Physics, Ionospheric Science 
Environmental Pollution, Economic Development, as well as a 
Testing Division. 

The Electronics and Physics Division is primarily interested 
m electronics, electro-mechanical design and development, ap- 
p led electronics and physics, electro-magnetic interference re- 
duction, power supply technology, and metrology services. 

The Ionospheric Science Division is concerned with instru- 
mentation, measurements, data analysis and theoretical studies 
of the ionosphere and its effect on communications. 

The Environmental Pollution Division's areas of interest are 
air and water pollution sampling and analyses, waste treatability 
and reuse studies, and plant project design consulting. 

The Economic Development Division works in the areas of 
pconomic studies, marketing, general management, and manu- 
acturing services. 

The Testing Division is mainly concerned with the testing 
nd evaluation of a wide variety of materials submitted by in- 
lustrial and Government sponsors. ’ 

Students are encouraged to visit the Research Foundation. 
Further information and descriptive literature may be ob- 
amed by writing to Mr. Dorrance H. Goodwin, Executive Direc- 
or, Lowell Technological Institute Research Foundation, Lowell 
Massachusetts, 01854 . 
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ALUMNI ASSOCIATION 

The Alumni Association administers numerous scholarships 
and fellowships, publishes the official alumni newsletter, aids 
student organizations, and conducts its annual business meeting 
and reunion in the fall of each year. Those eligible for active 
membership include all students who have completed satisfacto- 
rily at least one year of the day curriculum and Evening Division 
senior-year candidates for associate degrees who apply to be- 
come members. Only active members may vote and hold office I $i 
in the Association. The Association holds membership in the I tl 
American Alumni Council. 1^ 

By-laws also provide for honorary and associate member- 
ships. The Honorary Membership Scroll and Citation may be 
awarded by the Board of Directors to any person not an active U 
member who has made outstanding contribution to the arts or I 
sciences. Any person not otherwise eligible for membership who I 
has made significant contribution to the welfare of the Institute 1^1 
may be elected to associate membership by the Board of Direc- I 
tors. The Honorary Award Scroll and Citation may be awarded by Ish 
the Board of Directors to any active member of the Association |$cf 
who has made outstanding contribution to the arts or sciences. live 

Communications should be addressed to the Executive Sec- 1^ 
retary, Alumni Office, Lowell Technological Institute. 


STUDENT ACTIVITIES 


Student Council 


The Student Council is the chief body for self-government 
in student affairs. It is composed of four executive officers elect- 
ed by the student body and the officers of each class. It exercises 
administrative control over all campus organizations, represents 
the student body in matters requiring conferences with the ad- 
ministration and faculty, investigates student grievances, spon- 
sors all-campus social affairs, and supervises the expenditure of 
the unallocated portion of the student activity fee. 
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Afro-American Society 

This organization assists and organizes whatever separate 
groups and/or function that will allow those individuals dedicat- 
ed to the benevolent welfare of black people to invest their 
energies. 


Alpine Club 

Composed of students interested in mountain climbing, 
bi skiing, and associated sports. Numerous weekend trips are 
op, scheduled throughout the year. Highlight of the club is the 
week-long skiing trip during the semester break. 

k- Amateur Radio Club 

This organization is enjoined to promote the fraternity of 
Amateur Radio at Lowell Tech and specifically to promote the 
fellowship of amateur radio through on-the-air activities. To aid 
interested individuals in obtaining their amateur radio license as 
well as helping current license holders advance their grades. 

Amateur Rocketry Organization 

The purpose of this organization is to conduct experiments, 
research projects and other educational activities designed to 
increase the knowledge of its membership in the science of 
modern rocketry and in the technologies related to it. 


Angel Flight 

Angel Flight is the co-ed auxiliary to and is sponsored by the 
Vandenberg Air Squadron of the Arnold Air Society. It is primari- 
ly a service organization. Its objectives are to advance and pro- 
mote interest in the Air Force, obtain information regarding mili- 
tary services, and aid the progress of the Arnold Air Society at 
the Institute. 

Audio-Visual Society and Radio Station WLTI 

The Audio-Visual Society was formed on the campus in the 
academic year 1959-1960 for the purpose of providing film and 
musical programs for the students and faculty of L.T.I. The con- 
stitution was redrawn in the fall of 1963 to include carrier cur- 
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rent radio station WLTI (650 kc.) as the Broadcasting Services 
Branch, and incorporated a Technical Services Branch in addition 
to the original Audio-Visual Services Branch. 

The new library addition has extensive audio-visual facilities 
including offices, workshops, master control, individual and 
group listening rooms, a multipurpose room and radio studios. 

WLTI was originally organized as The Lowell Tech Broad- 
casting Society, and first went on the air in 1953. In 1965, a giant 
step toward the dream of an educational FM station was realized 
with the gift of a 10 Kw FM transmitter. Work is now under way , 
on the renovation of this equipment and the licensing of the ( 
station. Both stations will have new studios and quarters on the , j 
ground floor of the library. Operation of these facilities will re- \ 
quire the efforts of a skilled engineering staff. Programming, 
announcing, advertising and publicity will call for a large student * 
staff. 

The Technical Services Branch was added to A.V.S. in 1963 
for the purpose of maintaining and repairing the technical 
equipment used by the society. This department also has the ai 
responsibility of designing and modifying all new equipment, 
and offers an interesting challenge to technically minded stu- C 
dents. 


Many openings are available in the Society for the student 
interested in enhancing his education while serving the institute. 
Also important is the opportunity to work with fellow students 
and faculty members. Membership is open at all times; interest 
is the only prerequisite. 
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Band membership is open to all students who possess musi 
cal training or wish to learn to play a band instrument. 
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Bridge Club 

The duplicate Bridge Club is open to all students and faculty 
who are interested in either learning or playing bridge. The club 
meets every Wednesday in informal session in Eames Lounge 
and refreshments follow each meeting. 

Cadet Advisory Council 

The purpose of Cadet Advisory Council is to handle griev- 
ances and recommendations concerning actions and policies of 
the Cadet Corps. 



Cheerleaders 


The Cheerleaders encourage and promote the enthusiasm 
of the Student Body as well as that of the team members at L.T.I. 
basketball games. 
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Chess Club 

Students and faculty members participate in the Chess Club 
which promotes tournaments with chess clubs in other colleges. 
Discussions are held on methods of attack and counterattack in 
chess as played in other countries. 

Chinese Students Circle 

The aims of this organization are to render assistance to 
newly arrived Chinese students at L.T.I., to promote and inter- 
pret on campus the culture and .life of China, to encourage 
members to participate more fully in the extra-curricular activi- 
ties on campus and in the Boston area, and to share common 
interests and develop understanding and social contact among 
the Chinese students at the Institute. 

Circle K 

This club is the student chapter of Kiwanis. Besides per- 
forming many services in the public interest, the members assist 
the administration in the annual freshman orientation program 
and provide tutorial help to freshmen. They are also responsible 
for publishing the student handbook, THE KEY. 

Current Issues and Affairs Committee 

Membership in the society is open to all members of the 
academic community at Lowell Technological Institute. The 
objectives of the committee are (1) to provide a forum for the 
discussion of current events in the educational, political, social 
and economic fields, and (2) to establish a vehicle for the imple- 
mentation of those measures believed essential in the foregoing 
fields by the majority of the members; all implementation pro- 
cedures conforming to law and rules and regulations of the Insti- 
tute. 

Eta Kappa Nu 

To be eligible for membership in this scholastic honor so- 
ciety, one must be an Electrical Engineering major who has parti- 
cipated in campus activities and is of exemplary character. Jun- 
iors must be in the upper quarter of their class, and seniors must 
be in the upper third of their class. The purpose of the organiza- 
tion is to provide a closer union for students majoring in Electri- 
cal Engineering who have achieved high scholastic standing, 
demonstrated leadership in campus activities, and possess out- 
standing character. 

Fraternities 

There are fraternities — Delta Kappa Phi, Kappa Sigma, 
lOmicron Pi, Phi Gamma Psi, Pi Lambda Phi, Sigma Phi Omicron, 
and Tau Kappa Epsilon — all have their own fraternity houses. 
All provide social life off campus and four are national fraternity 

I 


77 


affiliates. The Inter-fraternity Council fosters the common inter- 
ests of the seven and sponsors interfraternity social and athletic 
events. 

Indian Students" Association 

Composed of students from India, this organization con- 
ducts social and cultural events throughout the year, several of 
them open to the public. 

Interdormitory Council 

This Council arranges social, athletic, and scholastic activi- 
ties for resident students after academic hours and acts as a liai- 
son between residents and the administration to maintain prop- 
er deportment and living conditions. 

International Students Circle 

All students from other countries are invited to join this 
organization which endeavors to help each foreign student to 
adjust to a new language or way of living. Members frequently 
are guests of local civic groups and serve as speakers on many 
programs outside the Institute. 

Karate Club 

Instruction in Karate is made available to members of this 
organization. 

Latin-American Society 

This organization unites students of Latin-American origin 
in a cultural and social program. 

Pershing Rifles 

This national society is dedicated to the encouragement, 
preservation, and development of the highest ideals of the mili- 
tary profession. One of its activities is participation in several 
meets during the year as the AFROTC Armed Drill Team. Com- 
petition includes other AFROTC units as well as Army and Navy 
Pershing Rifles units. Pershing Rifles maintains a residence which 
houses several members and is the center of social activity for 
the organization. 

Pickout 

The Pickout is the college yearbook. Its student staff is 
wholly responsible for the editorial, graphic, and business prob- 
lems involved in the production of a top-quality, photo-literary 
history of the academic year. 

Professional Societies 

The following societies make frequent field trips to industri- 
al plants and conduct monthly meetings at which students and 
guest speakers present technical papers and lectures: 
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American Association for Textile Technology, Student Chap- 
ter 

American Chemical Society, Student Chapter 

American Institute of Chemical Engineers, Student Chapter 

American Society of Civil Engineers, Student Chapter 

American Meteorological Society, Student Chapter 

American Nuclear Society, Student Chapter 

American Society of Mechanical Engineers, Student Chapter 

Biology Club 

Industrial Management Society 

Institute of Electrical and Electronics Engineers, Student 
Chapter 

MALTI (Mathematics Association of LTI) 

Sigma Kappa Psi 

Society for Advancement of Management, Student Chapter 
Society for Manufacturing Engineers 
Society of Physics Students 
Society of Plastics Engineers, Student Chapter 
TAPPI (Student Chapter, Tech. Association of Pulp & Paper 
Industry) 

Religious Groups 

United Campus Ministry 

Rabbi Benjamin Tumim, Chaplain; Hillel Counsellorship 
Reverend K. Gordon White, Chaplain, Iona Fellowship 
Reverend Paul T. Walsh, Chaplain, Newman Community 
Reverend Joseph D. Flynn, Chaplain, Newman Community 
Reverend John P. Sarantos, Chaplain, Phanar Club 
THE UNITED CAMPUS MINISTRY OF LOWELL is a federa- 
tion of students, spiritual and faculty advisors of the various reli- 
gious organizations of Lowell Technological Institute, Lowell 
State College and Lowell General Hospital School of Nursing, 
which sponsors ecumenical programs throughout the academic 
year. For information, contact Rev. Paul T. Walsh, the Chairman- 
chaplain at the NEWMAN CENTER. 

Christian Science Organization 

The purpose of the Christian Science Organization is to 
provide for all interested students the opportunity to learn of 
Christian Science and its application to student life. Activities of 
the organization include weekly meetings, an organization- 
sponsored lecture, and informal meetings with Christian Scien- 
tists from other colleges. 

Hillel 

The Hillel Counsellorship provides social, cultural, and reli- 
gious programs for Jewish students at the Institute. Business ses- 
sions, discussion groups, socials, and guest speakers are present- 
ed. Hillel is sponsored by the national B'nai B'rith organization. 
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Iona Student Fellowship 

Iona includes students and faculty members of various races 
and creeds united in common fellowship to attempt to under- 
stand the will of God through worship, study, and action and to 
realize it both in personal living and in working toward a better 
society. 

Newman Community 

Through the combined efforts of the spiritual advisors and 
many local friends, the Newman Community now has a Newman 
Center located at 52 Colonial Avenue (in the immediate vicinity 
of the campus). A student lounge with a library for study and a 
rumpus room with piano and Hi Fi system are available for stu- 
dent recreation. The center is open to all students of LTI, Lowell 
State College, and Lowell General Hospital School of Nursing 
from 10:00 a.m. to 1:00 a.m., Monday through Friday. Discus- 
sion groups and meetings with the Chaplains are in progress 
weekly, and all students are urged to visit and participate in the 
many programs now offered at the Newman Center. 

Phanar Club 

This is composed of Greek Orthodox students from Lowell 
State College and LTI. 

Rifle and Pistol Club 

Membership in the Rifle and Pistol Club is open to all stu- 
dents and faculty at LTI. The purpose of this organization is to 
promote and facilitate the shooting sports among members. 

Rowing Club 

The LTI Rowing Club introduces LTI students to the tech- 
niques, training, and physical fitness required for competitive 
crew. Full fall and spring schedules provide races against 
schools, clubs, and colleges under the auspices of both The Na- 
tional Association of Amateur Oarsmen and The New England 
Amateur Rowing Association. Full coaching is provided for new- 
comers to the sport. 

Service Club 

The co-eds at the Institute have formed this organization to 
be of service to the Institute, and in particular, the athletic de- 
partment. Some projects undertaken by members are greeting 
visiting teams, assisting visiting coaches in any way possible, 
score keeping, time keeping, working with judges. The girls also 
serve as usherettes, selling programs, etc. 

Skindiving Club 

Non-divers are taught the safety measures involved by expe- 
rienced divers who also skindive as a group. 
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Sororities 

BETA TAU Sorority was recently established on campus to 
promote good fellowship and high scholarship. As a service so- 
rority, BETA TAU participates in many campus and community 
activities. 

PHI SIGMA RHO, established in 1937, is the oldest sorority 
on campus. Its members enjoy the bonds of sisterhood as well as 
take an active part in social, civic, and recreational activities. 

The activities of PHI SIGMA RHO and BETA TAU are gov- 
erned by the Intersorority Council. 

Sports Car Club 

This club promotes the safe, courteous, efficient, and skillful 

I operation of sports cars on the highway and is a source of infor- 
mation for members. 

Student Wives Club 

The purpose of this organization is to provide a common 
meeting ground for students' wives, to share the problems 
unique to students' wives, to assist newcomers to the Lowell 
area, to promote friendship and to provide "low budget" enter- 
tainment for married couples on campus. 

Tau Epsilon Sigma 

Membership in Tau Epsilon Sigma, the scholastic honor so- 
ciety at the Institute, is open to seniors and juniors who are 
elected on the basis of outstanding scholastic achievement and 
character. 

Tech Players 

All theatrical activities of the Institute are centered around 
the Tech Players. Their annual production is a high point in the 
social calendar, and during the year the Players bring one-act 
slays to the public at service clubs and on hospital visits. 

Ilhe Text 

The Text, the campus newspaper, is prepared and edited by 
students. The weekly publication offers excellent journalistic and 
business experience to those who work on its staff. 

Colonel Charles L. Vacanti Squadron of the Arnold Air Society 

The Squadron, a chapter of the national Arnold Air Society, 
jnites selected Professional Officer Course AFROTC cadets by a 
raternal bond to further the mission and traditions of the Air 
z orce. The society provides social affairs, charitable works, and 
aerospace exhibits during the year. Community services include 
/isits to the veterans hospitals, the annual food drive for the 
aeedy and the annual blood drive. The Squadron sponsors the 
mnual Military Ball, which is a social highlight of the year. 
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Varsity Club 

The Varsity Club is composed of students who have earned 
letters in the intercollegiate sports, baseball, basketball, golf, 
soccer, and tennis. Its purpose it to give academic help to ath- 
letes and to foster a lasting friendship among the men participat- 
ing in athletics. 

Veterans Club 

The objectives of this club shall be to present programs of 
interest and importance to the membership of the club, to ser- 
vice all veterans whether or not they are members of the organi- 
zation, to assist members in finding part-time and summer em- 
ployment, and to actively participate and become interested in 
academic and non-academic areas of concern within the Insti- 
tute. 


Veterans 

G. I. Bill 

Veterans attending LTI may apply for financial assistance 
under the Gl Bill. Application should be made to your local VA 
Office for details. Proof of your student status should be ob- 
tained by presenting your acceptance from the Admissions Of- 
fice and, upon registration, the Registrar's Office should be re- 
quested to notify the VA as to your student status. 

Certificate of Eligibility 

Veterans whose service is credited to Massachusetts are en- 
titled to free tuition for four years at Massachusetts colleges. In 
order to obtain the Certificate, you must present your discharge 
papers (DD 214) to the Adjutant-General's Office in the State 
House in Boston. Upon receiving verification, you should bring itl 
to the Massachusetts Department of Education at 182 Tremont 1 
Street, Boston and request the Certificate. A request should then 
be filed with the Office of the Registrar during registration to 
inform the Department of Education as to your status and also 
with the Bursar's Office to the effect that you will present the 
Certificate to them when you receive it. 

THE THREE CATEGORIES BELOW CLASSIFY OUR STU- 
DENTS AS VETERANS IN TERMS OF THE PHYSICAL EDUCATION 
REQUIREMENT AT THE INSTITUTE: 

1. National guard — six-year period — discharged and military 
obligation completed. 

2. National guard — six-months active duty completed anc! 
serving five and one-half years of reserve training. 

3. Student who fulfills military obligation on active duty in thr 
armed services. 
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THE AIR FORCE ROTC PROGRAM 


The program is designed to qualify for commissions those 
men and women who desire to serve in the United States Air 
Force, and to provide an education that will develop skills and 
attitudes vital to professional Air Force officers. 

The Air Force ROTC program is divided into two phases: 
the General Military Course (GMC), the first two college years, 
and the Professional Officer Course (POC), the last two years. 

A student may elect to enroll in the Four-Year AFROTC Pro- 
gram or the Two-Year AFROTC Program. Students electing the 
Four-Year Program will take the General Military Course during 
their freshman and sophomore years and the Professional Offi- 
cer Course during their junior and senior years. They will attend 
four weeks of field training during the summer between the 
sophomore and junior years. As members of the Four-Year Pro- 
gram they are eligible to compete for AFROTC Scholarships. For 
acceptance into the POC, the Four-Year Program student must 
pass a physical examination, an Officer Qualification Test, and 
possess an acceptable academic rating. To qualify for enrollment 
in the Two-Year Program, a student must have two academic 
years remaining at either the graduate or undergraduate level or 
a combination of the two. They must also meet certain physical 
standards, pass an Officer Qualification Test, and possess an ac- 
ceptable academic rating. Further, they must successfully com- 
plete a six-week Field Training Course before they can be ac- 
epted into the Professional Officer Course. Students in the 
Two-Year Program are not eligible to compete for AFROTC 
Scholarships. Transfer students may elect the Professional Offi- 
cer Course by satisfying the above requirements. 

Uniforms and all equipment and textbooks required for 
AFROTC work are supplied by the Institute and the United States 
\ir Force. Students in the Professional Officer Course receive a 
>50.00 a month subsistence fee. Additionally, scholarships are 
available to a limited number of cadets in the 4-year program on 
i competitive basis. 

Students who successfully complete the Professional Officer 
ourse are commissioned as second lieutenants in the United 
States Air Force Reserve. They serve on active duty in the Air 
: orce in a speciality as close as possible to their academic train- 
ng consistent with AF needs. 


ill 

ioi 


nt 


83 




84 



GENERAL MILITARY COURSE 


FRESHMAN YEAR 
First Semester 


AS 

101 

U.S. Military Forces in the 
Contemporary World 1 

(1-1) 1 

AS 

102 

Second Semester 

U.S. Military Forces in the 
Contemporary World II 

(1-1) 1 

AS 

201 

SOPHOMORE YEAR 

U.S. Military Forces in the 
Contemporary World III 

(1-1) 1 

AS 

202 

U.S. Military Forces in the 
Contemporary World IV 

(1-1) 1 

PROFESSIONAL OFFICER COURSE 




JUNIOR YEAR 


AS 

301 

First Semester 

Growth and Development of 

(3-1)3 


Aerospace Power I 

Second Semester 

AS 302 Growth and Development of (3-1)3 

Aerospace Power II 

SENIOR YEAR 

First Semester 

\S 401 The Professional Officer I (3-1)3 

Second Semester 

\S 402 The Professional Officer II (3-1)3 

The AFROTC program is recognized as academic but of a 
lighly specialized nature. It is not a requirement for graduation 
ind students may not use more than six (6) credit hours of the 
Professional Office Course (junior and senior year subjects) in 
•ubstitution for other subjects taken for graduation. Subjects 
aken in the ROTC program in the freshman and sophomore 
'ears are to be taken in addition to all other subjects listed in the 
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various curricula. Academic credit is given for all ROTC subjects 
taken and passed and the grades will affect the student's aca- 
demic rating. Unless otherwise specified in the section on each 
curriculum, the six credit hours of advanced ROTC may be sub- 
stituted for General Electives. For the most part, the allowable 
substitution of the six ROTC credits for other credits can be 
made only in the senior year. Business Administration is the only 
exception to this regulation (refer to Business Administration 
curriculum's Elective Course Guidelines for all BA Options for 
details). 

CORPS TRAINING 

Corps Training is conducted one hour each week. It is an 
assembly of the entire cadet corps under the direction of the 
cadet officers and staff. The General Military Course cadets learn 
the rudiments of marching and drill and the Professional Officer 
Course cadets develop their capability to plan, organize and 
supervise cadet activities. During periods of inclement weather, 
Corps Training is conducted indoors and consists of programs to 
familiarize cadets with the life and work of Air Force officers and 
the base environment in which he functions. Experts in the fields 
of Defense Policy and other current affairs subjects also lecture 
in the AFROTC Enrichment Program to broaden the student's 
appreciation in these areas. 

FIELD TRAINING 

Each cadet must attend field training during the summer 
before entry into the Professional Officer Course. Field Training 
is held at several Air Force operational bases each summer 
where cadets have the opportunity to observe, fly and live with 
career personnel. Transportation from the legal residence of the 
cadet to the Field Training Base and return, food, lodging and 
medical and dental care are provided by the Air Force. In addi- 
tion, the cadet receives approximately $225.00 for the four-week 
Field Training and $330.00 for the six-week Field Training. 

FIELD TRIPS 

Periodically, the Department of Aerospace Studies conducts 
field trips to various Air Force installations. These trips include j 
tours of the base and familiarization flights. Efforts are made also 
to assist those cadets who are interested in flying to gain as 
much information as possible about this phase of the Air Force. 

FLIGHT INSTRUCTION 

The Flight Instruction Program (FIP), designed for seniors in 
the Professional Officer Course who plan to enter Air Force pilot 
training upon graduation, determines whether applicants have 
the necessary qualifications to fly high-performance aircraft. The, 
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program consists of two phases. The ground phase, given by 
officers of the detachment, serves to familiarize each student 
with procedures in navigation, radio and weather. The flying 
phase consists of dual and solo flight instruction by a FAA certi- 
fied civilian flying school at government expense. 

I CADET DECORATIONS AND AWARDS 

A number of medals are awarded to selected cadets and 
i cadet officers at a special parade and review held each spring. 
These include the Thomas F. Costello Trophy, The Alumni Med- 
al, the Armed Forces Communications and Electronics Asso- 
ciation Award, the Sons of the American Revolution ROTC 
Award, the Trustees' Medal, the Reserve Officer Association 
Medal, the Air Force Association Medal, the "Air Force Times" 
Award, and the Vandenberg Cup. 

In addition, the Department of Aerospace Studies confers 
iL several medals and awards, among them the Distinguished Mili- 
tary Cadet Award, for outstanding performance in various fields. 

Distinguished AFROTC Graduate Awards, based on aca- 
demic and military achievements, are given to outstanding grad- 
uates. These awards constitute an advantage in competing for a 
Regular Air Force commission. 
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ATHLETICS AND RECREATION 


Athletics are a part of the total program at Lowell Tech, and 
essential to the overall development of the individual. New and 
extensive facilities and a competent professionally trained staff 
provide numberless opportunities for students to participate in a 
variety of activities. 

A beautiful new, well-equipped physical education building 

! j includes a gymnasium, with a seating capacity of two thousand, 
an all-purpose gym of equal size to the main gymnasium, a col- 
legiate style swimming pool, a wrestling and judo room, weight 
training facilities, a gymnastics area, two handball and three 
squash courts, home and visiting team dressing rooms, a modern 

I rifle range, and locker rooms for students and faculty with more 
than two thousand lockers available. 

New athletic fields and a skating rink are located in the area 
adjacent to the physical education building. 

Plans are underway to construct an Intercollegiate Boat- 
house for L.T.I. on the Merrimack River in Lowell. 


The Athletic Association is funded by student fees and pro- 
vides extensive opportunities for student participation in Inter- 
collegiate, Intramural and Recreation programs. All students are 
members of the Association and are admitted free to all home 
athletic contests. 
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Intercollegiate Athletics: Lowell Tech has intercollegiate 
competition in seventeen sports. Teams are scheduled in Soccer 
and Cross Country in the Fall; Basketball, Hockey, Wrestling, 
Gymnastics, Swimming, Skiing, Squash, Bowling and Rifle in the 
Winter; Baseball, Track Golf, Tennis, Crew and Lacrosse in the 
Spring. 

Intramurals: The intramural program at L.T.I. is extensive. 
The three leagues — Fraternity, Dormitory, and Independent — 
compete in the following activities: Touch Football, Tennis, Golf, 
owling, Track, Cross Country, Ice Hockey, Speed Skating, 
andball, Squash, Volleyball, Badminton, Water Basketball, Ta- 
le Tennis, Six-Man Soccer, and Six-Man Lacrosse. 

Recreation: The athletic facilities at L.T.I. are open for stu- 
dent use from 9:00 a.m. to 9:30 p.m. weekdays, and from 10:00 
la.m. to 3:00 p.m. on Saturdays. 

There are opportunities for student participation in the or- 
ganized and informal recreational activities listed as follows: 
Badminton, Volleyball, Basketball, Physical Conditioning, Swim- 
ning, Diving, Water Basketball, Life Saving, Archery, Table Ten- 
nis, Touch Football, Skin and Scuba Diving, Wrestling, Judo, Kar- 
ate, Rifle and Pistol Shooting, Weight Training, Gymnastics, 
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Handball, Squash, Tennis, Ice Skating, Track and Field, Softball, 
and Lacrosse. 

Equipment needed for most of these sports is available from 
the Issue Room on presentation of the student's ID card. 

Students are urged to supplement their required activities 
with a regular program of recreation. 


PHYSICAL EDUCATION 

Physical education makes its contribution to the total col- 
lege curriculum through specific programs of conditioning exer- 
cises, self-testing activities, sports, recreational games, gymnas- 
tics, rhythms, aquatic activities, and personal defense activities 
such as wrestling, judo, and karate. Physical Fitness testing is in- 
cluded as a basic part of the program. The students are expected 
to become familiar with and develop efficiency in a variety of 
activities especially team games, individual recreational sports, 
swimming, and physical fitness. 

The classes meet twice a week and are required for the 
Freshmen. Lowell Tech students must pass a swimming test and 
four quarters of Physical Education. Each quarter is half a semes- 
ter. Students who satisfy minimum requirements in the swim- 
ming and the Physical Fitness Test are allowed to choose any ac- 
tivity which the Department offers. A new activity must be cho- 
sen each quarter. 

Students who do not satisfy the minimum requirements are 
assigned a swimming or a Physical Fitness class. At the end of the 
quarter, these students are retested. 

The program is elective for sophomores, juniors, and sen- 
iors. After completing the freshman requirement, they may 
choose those activities in which they wish to receive additional 
instruction. Participation in varsity and club sports is an integral 
part of the Physical Education Program; therefore, physical edu- 
cation credit will be given for such participation. 

The following objectives serve as guides for the entire pro- 
gram: 

1. The improvement of health through increased organic vigor. 

2. The development of efficient and effective sports-skills and 
motor fitness. 

3. The development of desirable social attitudes and standards 
of conduct. 

4. The development of an appreciation for an interest in physi- 
cal activities which will result in continued participation in 


wholesome and enjoyable leisure pursuits. 
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I INDIVIDUAL ACTIVITIES 


P.E. 

110 

Physical Fitness 

P.E. 

112 

Golf 

P.E. 

115 

Individual Sports 



(handball-squash-paddle racquets) 

P.E. 

116 

Tennis 

P.E. 

117 

Archery 

P.E. 

120 

Weight Training 

P.E. 

125 

Gymnastics 

P.E. 

126 

Badminton 



II TEAM ACTIVITIES 

P.E. 

130 

Basketball 

P.E. 

135 

Hockey 

P.E. 

136 

Skating 

P.E. 

140 

Soccer 

P.E. 

145 

Softball 

P.E. 

150 

Touch Football 

P.E. 

155 

Volleyball 

P.E. 

156 

Indoor Team Games 



III AQUATICS 

P.E. 

160 

Swimming for Beginners 

P.E. 

161 

Intermediate Swimming 

P.E. 

162 

Pre Life-saving 

P.E. 

163 

Life Saving 

P.E. 

164 

Competitive Swimming 

P.E. 

165 

Competitive Diving 

P.E. 

166 

Water Basketball 

P.E. 

167 

Water Polo 

P.E. 

168 

Advanced Diving 

P.E. 

230 

Scuba Club 



IV COMBATITIVES 

P.E. 

170 

Judo 

P.E. 

172 

Karate 

P.E. 

175 

Wrestling 



V INTERCOLLEGIATE SPORTS 

P.E. 

400 

Baseball 

P.E. 

405 

Basketball 

P.E. 

470 

Bowling 

P.E. 

200 

Crew 

P.E. 

428 

Cross Country 

P.E. 

410 

Golf 

P.E. 

432 

Gymnastics 

P.E. 

415 

Hockey 
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P.E. 460 Lacrosse 

P.E. 320 Riflery 

P.E. 425 Soccer 

P.E. 420 Skiing 

P.E. 340 Squash 

P.E. 465 Swimming 

P.E. 430 Tennis 

P.E. 320 Track 

P.E. 435 Wrestling 
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UNDERGRADUATE PROGRAMS 


Sixteen fields of study are open to undergraduates. All are 
four years in length and lead to the degree of Bachelor of Sci- 
ence. These fields are: 


Biological Sciences 
Business Administration 
Chemical Engineering 
Chemistry 
Civil Engineering 
Electrical Engineering 
Industrial Management 
Mathematics 


Mechanical Engineering 
Meteorology 
Nuclear Engineering 
Paper Engineering 
Physics 

Plastics Technology 
Radiological Health Physics 
Textile Engineering 


These curricula, outlined in the following pages, are under 
constant study and are subject to revision whenever changes are 
necessary in the best interests of the Institute and students. 

A special curriculum leading to the degree of Bachelor of 
Science in Engineering Technology in the field of Civil Engineer- 
ng is open as an In-Service Training Program for employees of 
:he Commonwealth of Massachusetts and its political subdivi- 
sions. Regulations for entrance into this program and subjects 
equired prior to attending day classes as in-residence students 
ire shown in the Catalogue of the Division of Evening Studies of 
he Lowell Technological Institute. 

Four-year curricula leading to the degree of Bachelor of Sci- 
nce in Engineering Technology are in the process of being de- 
eloped in most of the above fields of engineering. Announce- 
nents will be made when they become available. 

Numbers following the names of the individual subjects in- 
icate within parentheses the number of hours of lecture or reci- 
ation and average number of hours in laboratory; after the pa- 
entheses, number indicate credit hours. For example, (2-6)4 
neans 2 hours of lecture or recitation and 6 hours of laboratory 
br 4 credits. 

Some undergraduate subjects may be taken for graduate 
redit. Consult the Graduate School catalogue for details. 
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THE ELECTIVE SYSTEM 


In all curricula an opportunity is given the student to elect 
subjects in addition to those required for graduation. These fall 
into two categories: Technical Electives and General Electives. 

Technical Electives give the student a chance to broaden his 
professional knowledge by taking courses allied to his field of 
concentration or to further his knowledge of a particular phase 
by additional work therein. 

Prior to the registration period for each semester, a list of 
the General Electives to be offered is made available to faculty 
and students. To ensure fulfillment of degree requirements and 
accreditation standards, all General Elective choices must be 
approved by the Department Head or the Advisor in the curricu- 
lum in which the student is a degree candidate. 

Subjects taken in the United States Air Force ROTC program 
in the freshman and sophomore years are in addition to all oth- 
er subjects listed in the various curricula. They may not be con- 
sidered as substitutes for electives. However, subjects taken in H LL 
the junior and senior years in the ROTC program may be substi- 
tuted for General Electives up to a maximum of 6 credits in alll it 
curricula unless otherwise specified. In most curricula this sub- 
stitution can be made only in the senior year. 


EC 

302 

Labor Economics 

EC 

303 

Microeconomic Theory 

EC 

304 

Macroeconomic Theory 

EC 

402 

Government and Business 

EC 

403 

International Trade Theory 

EC 

404 

Comparative Economic Systems 

EC 

407 

Econometrics 

EC 

408 

History of Economic Thought 

EC 

410 

Economic Development of 

Less Developed Countries 

EC 

411 

Public Finance 

EC 

412 

Managerial Economics 

EC 

414 

Engineering Economy 

LL 

207 

Oral Business Communication 

LL 

209 

Technical and Scientific 
Communication 

LL 

213 

Introduction to English 
Literature: to 1798 

LL 

214 

Introduction to American 
Literature:from 1865 

LL 

215 

Introduction to American 
Literature: to 1865 

LL 

216 

Introduction to English 
Literature: from 1798 

LL 

218 

Afro-American Literature 


(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 


i 


ii 


IL 


il 


(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)2 


(3-0): 


im: 


(3-0)2, 


(3-0)2 


(3-0).' Pw 


(3-0): 


LL 219 

The Film in Communication 


(3-0)3 

LL 222 

Educational Broadcasting Philosophy 

(2-2)3 

LL 233 

Comparative Literature 


(3-0)3 

LL 234 

Shakespeare 


(3-0)3 

LL 235 

English Drama After Shakespeare 


(3-0)3 

LL 238 

Science and Literature 


(3-0)3 

LL 259-260 

Elementary German 

(3-0) 

(3-0)6 

LL 261-262 

Elementary Technical German 

(3-0) 

(3-0)6 

LL 263-264 

Elementary French 

(3-0) 

(3-0)6 

|LL 265-266 

Elementary Russian 

(3-0) 

(3-0)6 

LL 267-268 

Elementary Spanish 

(3-0) 

(3-0)6 

LL 309 

Woman in Modern Fiction 


(3-0)3 

LL 311 

Creative Writing and 


(3-0)3 

313 

Advanced Composition 
Introduction to Continental 


(3-0)3 

314 

Literature 

Continental Literature Since 


(3-0)3 

315 

the Renaissance 

Myth and Symbol in Literature 


(3-0)3 

316 

The English Bible as Literature 


(3-0)3 

318 

The Evolution of the Existential Hero 

(3-0)3 

LL 319-320 

The Image of Man in 

(3-0) 

(3-0)6 

333 

Western Thought 

Problems of Philosophy 


(3-0)3 

_L 335 

The Southern Renaissance 


(3-0)3 

-L 341 

in American Literature 

Satire 


(3-0)3 

342 

Utopian Literature 


(3-0)0 

-L 344 

Modern American Poetry 


(3-0)3 

.L 345 

Modern Irish Literature 


(3-0)3 

-L 363-364 

Intermediate French 

(3-0) 

(3-0)6 

.L 365-366 

Intermediate Literary and 
Conversational Russian 

(3-0) 

(3-0)6 

_L 367-368 

Intermediate German 

(3-0) 

(3-0)6 

.L 369-370 

Intermediate Spanish 

(3-0) 

(3-0)6 

.L 435 

English Literature of the 


(3-0)3 

± 436 

Eighteenth Century 

English Romantic Poets 


(3-0)3 

443 

Science Fiction 


(3-0)0 

444 

Popular Culture 


(3-0)3 

467 

Seminar in German Masterpieces 


(3-0)3 

471 

The Modern American Novel 


(3-0)3 

472 

The Modern British Novel 


(3-0)3 

473 

World Drama 


(3-0)3 

474 

Modern Drama 


(3-0)3 

t-L 476 

Nineteenth-Century British Novel 


(3-0)3 

13 L 481 

Classical Literature 


(3-0)3 

482 

(3' 

The Short Story 


(3-0)3 
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LL 

495-496 

Reading and Research (3-0) 

(3-0)6 

LL 

961 

British Literature 

(3-0)3 

LL 

962 

American Literature 

(3-0)3 

SS 

223 

The United States: 1865-1917 

(3-0)3 

ss 

224 

The United States: 1918-1945 

(3-0)3 

SS 

225 

Europe: 1789-1914 

(3-0)3 

ss 

226 

Europe: 1914 to the Present 

(3-0)3 

ss 

232 

Social and Economic Change 
in Europe: 1750 to the Present 

(3-0)3 

ss 

235 

England: Roman Times to 
the Restoration 

(3-0)3 

ss 

236 

England: The Restoration 
to the Present 


ss 

301 

Government of the United States 

(3-0)3 

ss 

303 

Psychology 

(3-0)3 

ss 

305 

Sociology 

(3-0)3 

ss 

307 

Seminar in Sociology 

(3-0)3 

ss 

308 

Psychology of Interpersonal Behavior 

(3-0)3 

ss 

322 

Moral Problems in a 

Technological Age 

(3-0)3 

ss 

340 

The United States: 1945 to 
the Present 

(3-0)3 

ss 

352 

Contemporary Political Theory 

(3-0)3 

ss 

362 

Social Psychology 

(3-0)3 

ss 

371 

American Civilization to 1865 

(3-0)3 

ss 

451 

History of France 

(3-0)3 

ss 

471 

The United States in World Politics 

(3-0)3 

ss 

472 

National Security Policy 

(3-0)3 

ss 

474 

Cultural Anthropology 

(3-0)3 

ss 

478 

Russia: The Soviet Union 

(3-0)3 

ss 

482 

The United States: Urban History 

(3-0)3 

ss 

483 

The Development of Western 
Civilization: to 1789 

(3-0)3 

ss 

484 

The Development of Western 
Civilization: Since 1789 

(3-0)3 

ss 

485 

Modern Governments of Europe 

(3-0)3 

ss 

487 

American Political Thought 
to 1865 

(3-0)3 

ss 

488 

American Political Thought Since 1865 

(3-0)3 

ss 

489 

Political Parties in the United States 

(3-0)3 

ss 

494 

England: The Empire Since 1793 

(3-0)3 

ss 

495 

The Technological Future: 

The Material Aspects 

(3-0)3 

ss 

496 

The Technological Future: 

The Social and Political Aspects 

(3-0)3 

ss 

497 

Tutorial: History or Political Science 

(3-0)3 

ss 

501 

Afro-American History 

(3-0)3 

ss 

504 

Technology and Social Change 

(3-0)3 

ss 

505 

Technology and Society 

(3-0)3 

ss 

528 

Social Ecology 

(3-0)3 


THE FRESHMAN PROGRAM 

The first week's program in the fall for entering freshmen is 
called Freshman Week. It is devoted to facilitating adjustment of 
the new student to his physical, social, and academic surround- 
ings. Under the sponsorship of the Office of the Dean of Stu- 
dents, a program of meetings, lectures, and conferences is pre- 
sented in order to acquaint the entering class with the traditions, 
customs, rules and regulations, courses of instruction, organiza- 
tions, recreational activities, and other facilities of Lowell Tech- 
nological Institute. 

All freshmen except those enrolled in Business Administra- 


tion* 

or 

Industrial Management,** take 

the following sub- 

jects: 


First Semester 


CH 

101 

Chemical Principles 

(4-0)3 

CH 

103 

Chemical Principles Laboratory 

(0-2)1 

LL 

111 

English 1 

(3-0)3 

MA 

103 

Calculus 1 

(3-0)3 

PH 

101 

Physics 

(4-1)4 



Total hours (14-3)14 



Second Semester 


CH 

102 

Chemical Principles 

(4-0)3 

CH 

104 

Chemical Principles Laboratory 

(0-2)1 

LL 

112 

English II 

(3-0)3 

MA 

104 

Calculus II 

(3-0)31 

ME 

104 

Design Graphics 

(1-0)1 

PH 

102 

Physics 

(4-2)4 


Total hours 


(15-4)15 


In addition to the preceding schedule all nonveteran men 
students who are physically qualified must take physical educa- 
tion two hours per week during the entire freshman year. No 
academic credit is given for the physical education program. 

*The freshman program in Business Administration is given 
n the page outlining the curriculum. 

**Majors in Industrial Management substitute EC 201, Eco- 
nomics 1 (3-0)3, for CH 101 and CH 103, and EC 202, Economics 
I (3-0)3, for CH 102 and CH 104. 

Students who elect to take the four-year AFROTC program 
hriust take the first two years in addition to the other required 
subjects. A maximum of six credit hours of the Professional Off i- 
:er Course in the junior and senior years may be substituted for 
)ther subjects. See the sections of the catalogue describing the 
ndividual curriculum, and the section on AFROTC for further 
details. 
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BIOLOGICAL SCIENCES 


The Department was established in the fall of 1968 and is 
presently housed in temporary quarters which have been sub- 
stantially increased. New facilities are expected to be completed 
for occupancy during the 1972-73 academic year. An area of 
30,000 sq. ft. has been designed to include teaching laboratories, 
undergraduate research facilities, office-research modules and 
service areas such as animal quarters, rooms for instrumentation, 
preparation and temperature control as well as X-Ray, electron 
microscope and greenhouse facilities. 

The curriculum in the Biological Sciences is designed to 
provide a sequence of liberal arts and science courses for a 
sound career foundation. Development of attitudes along with 
abilities is considered highly significant for a successful career. 
The importance of a breadth of knowledge and understanding of 
related scientific disciplines is stressed for greater appreciation 
and comprehension of biological principles and modern quanti- 
tative concepts. 

Upon graduation the biology major will find opportunities 
in teaching, industry, government and the medical services. The 
curriculum objectives chosen permit a sound preparation for 
graduate study in the biological sciences, medicine and dentis- 
try. 

A written comprehensive examination is required of all 
majors. Students who have demonstrated high scholastic ability 
may conduct independent studies throughout the senior year. 
Emphasis is placed on completion of an original research project 
followed by an oral examination of the candidate's major cours- 
es and undergraduate thesis. 

SOPHOMORE YEAR 


First Semester 


Bl 

201 

Principles of Biology 

(3-3)4 

CH 

221 

Organic Chemistry 

(3-4)4 

MA 

203 

Calculus III 

(3-0)3 

PH 

201 

Physics 

(4-2)4 



Total hours 

(13-9)15 



Second Semester 


Bl 

202 

Principles of Biology 

(3-3)4 

CH 

222 

Organic Chemistry 

(3-4)4 

MA 

383 

Statistical Methods 

(3-0)3 



Two General Electives* 

(6-0)6 



Total hours 

(15-7)17 

*LL 

334 

Problems of Philosophy and 


ss 

304 

Psychology are recommended 
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JUNIOR YEAR 
First Semester 


Bl 

301 

Physiology 

Bl 

311 

Microbiology 

CH 

335 

Principles of Physical Chemistry 



Two General Electives 


Total hours 


(3-3)4 

(3-3)4 

(3-3)4 

( 6 - 0)6 

(15-9)18 


Bl 306 

Bl 330 

CH 336 


*BI 332 


Second Semester 

Biochemistry 

Ecology 

Principles of Physical Chemistry 
General Elective 

Technical Elective* or General Elective 


(3-3)4 
(3-3)4 
(3-3)4 
(3-0)3 
2 or 3 


Total credit hours 17 or 18 
(Botany), Bl 360 (Electron Microscopy), or 
MA 361 (Digital Computer Programming) recommended. 


tlO 

yo 

an 

k 

ec 


ia 

fc 

toi 

na 

sell 


SENIOR YEAR 


First Semester 


due 


Bl 411 

Bl 451 

RS 441 


Research in Biology 
or 

Biology Elective 
Seminar in Biology 
Radioisotope Techniques 
General Elective 
Technical Elective 


4 

(iy 2 -o)i 

(3-3)4 fiA 
(3-0)3 fiA 
4 * 

credit hours 16 


Bl 


Bl 

Bl 


412 


452 

462 


Second Semester 

Research in Biology 
or 

Biology Elective 
Seminar in Biology 
Radiation Biology 
General Elective 
Technical Elective 


l 


(iy 2 -o)i 3A 

(3-0)3 
(3-0)3| 

41 


Total credit hours 


15 


Not more than a total of six credits of junior or senior AS 
subjects may be substituted for technical or general electives. 


u 


t 


list 


BUSINESS ADMINISTRATION 

The major objective of the curricula in Business Administra- 
tion is to provide an undergraduate professional education for 
young men and women who have the qualifications and the 
ambition to be administrators and executives. 

, , Th ®. com " 1 ° n aspects of the curricula offer an integration of 

the traditional liberal arts subjects and those professional sub- 
jects which provide the basic foundations of management sci- 
ence. The emphasis is not technical but administrative. A com- 
mon core of business and economic subjects — accounting 
economics, finance, business law, marketing, production, statis- 
tics — is required of all students. An extensive selection of 
courses m languages and literature, the social sciences, and 
mathematics, broadens each student's intellectual capacity. 

After a common freshman year each student is required to 
select a major area of study. These are: accounting, economics 
and management. The management area ia further subdivided 
into financial management, marketing management, and pro- 
duction management. K 

FRESHMAN YEAR 
First Semester 

(3-0)3 
(3-0)3 
(3-0)3 
(3-0)3 
(3-0)3 


BA 

141 

Accounting 1 

BA 

191 

Physical Science 1 

EC 

201 

Economics 1 


111 

English 1 

MA 

101 

Mathematical Analysis 1 



Second Sei 


141 

Accounting II 

? A 

192 

Physical Science II 


202 

Economics II 

‘ L 

112 

English II 

VIA 

102 

Mathematical Analysis 1 


Total hours (15-0)15 

ter 

(3-0)3 
(3-0)3 
(3-0)3 
(3-0)3 
(3-0)3 

Total hours (15-0)15 

n0n , Veter f , male stude nts who are physically qualified 
nust take physical education two hours per week during the en- 
ire freshman year. No academic credit is given. 

:LECTIVE COURSE GUIDELINES 
OR ALL BA OPTIONS 

Behavioral Science: The student may select any SS courses 
t Psychology and/or Sociology. 

General Electives: Where a General Elective is indicated a 
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student may select any course bearing an EC, LL, or SS prefix not 
required in his curriculum. If the student is in the advanced Air 
Force R.O.T.C. program he will substitute AS 301, 302, 401, and 
402, for the General Electives normally taken in the junior and 
senior years. 

Management: Students choosing the Management Option 
will select an area of concentration (Finance, Marketing, or Pro- 
duction). Those choosing Finance must take BA 334 and BA 431 
plus two other courses acceptable to their Faculty Advisor as 
concentration electives. Those choosing Marketing must take BA 
326 and BA 423 plus two other marketing courses acceptable to 
their Faculty Advisor. Those choosing Production must take IM 
371 and IM 483 plus two other courses acceptable to their Facul- 
ty Advisor as concentration electives. Production majors must 
also substitute Cost Accounting BA 344 for Managerial Account- 
ing BA 346 in the junior year and Advanced Cost Accounting BA 
444 for a BA elective in the senior year. For all areas of concen- 
tration, the four courses selected must be over and above the 
Finance, Marketing, and Production courses required of all stu- 
dents. 


ACCOUNTING OPTION 
SOPHOMORE YEAR 

First Semester 


BA 

241 

Accounting III 

(3-0)3 

BA 

321 

Marketing Principles 

(3-0)3 

EC 

211 

Economic Statistics 1 

(3-0)3 

MA 

201 

Mathematical Analysis III 

(3-0)3 



LL Elective 

3 



Total credit hours 

15 



Second Semester 


BA 

242 

Accounting IV 

(3-0)3 

EC 

212 

Economic Statistics II 

(3-0)3 

MA 

202 

Mathematical Analysis IV 

(3-0)3 



Behavioral Science Elective 

(3-0)3 



LL Elective 

3 



Total credit hours 

15 


JUNIOR YEAR 
First Semester 


BA 

332 

Money and Banking 


(3-0)3 

BA 

341 

Accounting V 


(3-0)3 

BA 

362 

Business Law 


(3-0)3 

BA 

371 

Production Principles 


(3-0)3 



BA Elective 


3 



General Elective 


3 




Total credit hours 

18 
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Second Semester 


331 

Business Finance 

(3-0)3 

342 

Accounting VI 

(3-0)3 

344 

Cost Accounting 

(3-0)3 

363 

Advanced Business Law 

(3-0)3 

403 

Electronic Data Processing 

(3-0)3 


General Elective 

3 


Total credit hours 

18 



SENIOR YEAR 



First Semester 


441 

Auditing 

(3-0)3 

444 

Advanced Cost Accounting 

(3-0)3 

451 

Personnel Management 

(3-0)3 


BA or EC Elective 

3 


General Elective 

3 


Total credit hours 

15 



Second Semester 


445 

Tax Accounting 

(3-0)3 

402 

Government and Business 

(3-0)3 

412 

Managerial Economics 

(3-0)3 


General Elective 

3 


BA or EC Elective 

3 


Total credit hours 

15 
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ECONOMICS OPTION 
SOPHOMORE YEAR 

First Semester 

Economic Statistics 1 

(3-0)3 

301 

American Economic History 

(3-0)3 

303 

Microeconomic Theory 

(3-0)3 

311 

Advanced Composition 

(3-0)3 

201 

Mathematical Analysis III 

(3-0)3 


Total hours 

(15-0)15 


331 

Second Semester 

Business Finance 

(3-0)3 

346 

Managerial Accounting 

(3-0)3 

212 

Economics Statistics II 

(3-0)3 

304 

Macroeconomic Theory 

(3-0)3 

202 

Mathematical Analysis IV 

(3-0)3 


Total hours (15-0)15 
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JUNIOR YEAR 




First Semester 


BA 

321 

Marketing Principles 

(3-0)3 

BA 

332 

Money and Banking 

(3-0)3 

BA 

362 

Business Law 

(3-0)3 

EC 

311 

Mathematics for Economists 

(3-0)3 

LL 

333 

Problems of Philosophy 

(3-0)3 



Behavioral Science Elective 

3 



Total credit hours 

18 



Second Semester 


BA 

371 

Production Principles 

(3-0)3 

EC 

407 

Econometrics 

(3-0)3 



or 




EC Elective 

3 

EC 

408 

History of Economic Thought 

(3-0)3 

SS 

301 

Government of the United States 

(3-0)3 



BA Elective 

3 



Behavioral Science Elective 

3 



Total credit hours 

18 




SENIOR YEAR 




First Semester 


BA 

403 

Electronic Data Processing 

(3-0)3 

EC 

402 

Government and Business 

(3-0)3 



BA Elective 

3 



EC Elective 

3 



General Elective 

3 



Total credit hours 

15 



Second Semester 


EC 

404 

Comparative Economic Systems 

(3-0)3 

EC 

412 

Managerial Economics 

(3-0)3 



BA Elective 

3 



EC Elective 

3 



General Elective 

3 



Total credit hours 

15 




MANAGEMENT OPTION 




SOPHOMORE YEAR 




First Semester 


BA 

321 

Marketing Principles 

(3-0)3 

EC 

211 

Economic Statistics 1 

(3-0)3 

MA 

201 

Mathematical Analysis III 

(3-0)3 



Behavioral Science Elective 

3 



LL Elective 

3 


Total credit hours 15 
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Second Semester 

371 Production Principles (3-0)3 

212 Economic Statistics II (3-0)3 

202 Mathematical Analysis IV (3-0)3 

Behavioral Science Elective 3 

LL Elective 3 

Total credit hours 15 

JUNIOR YEAR 
First Semester 

331 Business Finance (3-0)3 

362 Business Law (3-0)3 

403 Electronic Data Processing (3-0)3 

Concentration Elective 3 

General Elective 3 

BA or EC Elective 3 

Total credit hours 18 

Second Semester 

332 Money and Banking (3-0)3 

346 Managerial Accounting* (3-0)3 

402 Government and Business (3-0)3 

Concentration Elective 3 

BA or EC Elective 3 

General Elective 3 

Total credit hours 18 

* Production majors take BA 344 — Cost Accounting 

SENIOR YEAR 
First Semester 

453 Organizational Behavior (3-0)3 

471 Analytical Methods in Management (3-0)3 

412 Managerial Economics (3-0)3 

Concentration Elective* 3 

General Elective 3 

Total credit hours 15 

*Production majors take BA 444 
— Advanced Cost Accounting 

Second Semester 

498 Business Policy (3-0)3 

Concentration Elective 3 

General Elective 3 

BA or EC Electives 6 

Total credit hours 15 
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CHEMICAL ENGINEERING 


Chemical Engineering is the only engineering discipline 
based on the science of chemistry, although it is broadly rooted 
in the other scientific disciplines as well. It combines elements of 
most of the other engineering disciplines and applies chemistry 
and engineering to industrial problems through the concepts of 
unit operations and unit processes. 

The chemical process industries have provided a strong and 
continued growth with an ever-increasing demand for chemical 
engineering graduates. Current shortages of chemical engineers 
are expected to persist for many years to come, leading to sub- 
stantial increases both in opportunities and in financial rewards. 
The stability and dynamic growth of the chemical and allied in- 
dustries opens up unparalleled challenges and growth prospects 
to the chemical engineer. The broad chemical and engineering 
training provided in this curriculum offers the graduate opportu- 
nities to enter Research and Development, Production, Sales, 
Marketing and General Management. It also gives him the tools 
to develop a career both stimulating and satisfying. 

The student obtains a strong scientific background in the 
first two years, followed by two years of training in the discipline 
and related subjects. The curriculum provides maximum flexibili- 
ty and allows for individual and original research if the student , 
wishes. By taking several extra courses, it is possible to obtain a 
degree in Paper Engineering as well as Chemical Engineering. 
Considerable emphasis is placed on oral and written expression 
so necessary in the business world. Plant trips provide the essen- 
tial link between theory and practice. Summer experience in the 
chemical industry is fostered. The student can enter either indus- • 
try or graduate school upon graduation. 

SOPHOMORE YEAR 


First Semester 


CH 

223 

Organic Chemistry 

(3-0)3 

CN 

203 

Introduction to Chem. Eng. 

(3-0)4 

CN 

209 

Introduction to the 

(3-0)3 , 



Chemical Industry 

1 

MA 

203 

Calculus III 

(3-0)3 

MA 

360 

Digital Computer Programming 

(2-0)2 

ME 

215 

Analytic Mechanics 1 

(3-0)3 



Total hours 

(1 7-3)1 f 


106 


224 

Second Semester 

Organic Chemistry 

(3-3)4 

204 

Chemical Engineering Calculations 

(3-0)3 

206 

Fluid Mechanics 

(2-0)2 

204 

Calculus IV 

(3-0)3 

216 

Analytic Mechanics II 

(3-0)3 


General Elective 

(3-0)3 


Total hours 

(17-3)18 

301 

JUNIOR YEAR 

First Semester 

Mathematics for Chemical Engineers 

(3-0)3 

305 

Transport Phenomena 1 

(3-0)3 

311 

Chemical Engineering Thermodynamics 1 

(3-0)3 

315 

Unit Operations Laboratory 1 

(0-3)1 

348 

Electrical Engineering Concepts 

(3-0)3 


General Elective 

(3-0)3 


Total hours 

(15-3)16 

336 

Second Semester 

Physical Chemistry 

(3-3)4 

306 

Transport Phenomena II 

(3-0)3 

310 

Separation Processes 

(3-0)3 

312 

Chem. Eng. Thermodynamics II 

(3-0)3 

316 

Unit Operations Laboratory II 

(0-3)1 


General Elective 

(3-0)3 


Total hours 

(15-6)17 

403 

SENIOR YEAR 

First Semester 

Reactor Design and Kinetics 

(3-0)3 

409 

Economic Process Analysis 

(3-0)3 

416 

Profession Orientation 

(1-0)1 


General Elective 

(3-0)3 


General Elective 

(3-0)3 


Technical Elective 

(3-0)3 


Total hours 

(16-0)16 

408 

Second Semester 

Material Science 

(3-0)3 

410 

Plant Design 

(3-0)3 

414 

Process Dynamics and Control 

(3-0)3 


General Electives 

(3-0)3 


Technical Elective 

(3-0)3 


Total hours 

(15-0)15 


CHEMISTRY 


The curriculum is Chemistry is designed to provide both a 
thorough knowledge of the basic principles and techniques of 
chemistry and advanced instruction in its most important 
branches. It includes essential subjects in physics and mathemat- 
ics, and through an elective system it permits the student to 
broaden his education by a choice of related science and engi- 
neering subjects. The curriculum includes a minimum of eight- 
een credits in the humanities and social sciences in order that a 
suitable cultural background may be acquired to meet the exact- 
ing requirements for growth and advancement in the present- 
day professional life of the chemist. 

A graduate of the Chemistry curriculum may select any of 
several avenues in developing his professional life. Those wish- 
ing to engage in teaching and research at the college or univer- 
sity level or research in industry are advised to continue study 
for an advanced degree. Those wishing to enter directly into 
industry after graduation, however, may consider such fields as 
research and development, technical service, production, and 
sales. 

The curriculum has been approved by the committee on 
Professional Training of the American Chemical Society, and 
required subjects and credits are designed to meet the latest 
recommended standards. Students satisfactorily completing such 
an approved program are registered with the ACS and are eligi- 
ble for full membership in the society after two years. 


CH 207 Inorganic Chemistry 

CH 221 Organic Chemistry 

MA 203 Calculus III 

MA 361 Digital Computer Programming 

PH 201 Physics 


CH 210 Analytical Chemistry I 

CH 222 Organic Chemistry 

CH 232 Physical Chemistry 

MA 204 Calculus IV 


SOPHOMORE YEAR 


Second Semester 


First Semester 


108 


Total hours 


Total hours 



JUNIOR YEAR 
First Semester 


CH 

311 

Analytical Chemistry II 

(3-4)4 

CH 

333 

Physical Chemistry 

(3-3)4 

LL 

261 

Elementary Technical German 

(3-0)3 



Two General Electives 

(6-0)6 



Total hours 

(15-7)17 



Second Semester 


CH 

442 

Advanced Inorganic Chemistry 1 

(3-0)3 

LL 

262 

Elementary Technical German 

(3-0)3 



Chemistry Elective 

3 or 4 



Two General Electives 

(6-0)6 



Total credit hours 

15 or 16 



SENIOR YEAR 




First Semester 




Chemistry Elective 

3 or 4 



Two Technical Electives 

6 



Two General Electives 

(6-0)6 



Total credit hours 

15 or 16 



Second Semester 




Chemistry Elective 

3 or 4 



Two Technical Electives 

6 



Two General Electives 

(6-0)S 


Total credit hours 15 or 16 


The Technical Electives in the Junior and Senior years must 
include chemistry subjects which will provide a minimum of 60 
contact hours of laboratory instruction. Recommended laborato- 
ry electives include CH 321, CH 342, CH 403 and 404, CH 407 
and 408 and CH 481 and 482. If Undergraduate Thesis is elected, 
both semesters must be taken, and one additional laboratory 
subject must also be taken to provide an approved program. 

The General Electives in the Junior and Senior years must 
include a minimum of 18 credits in Humanities and Social Stud- 
ies not including elementary foreign language, composition, or 
communication subjects. 

A student electing Air Force ROTC in the Junior and Senior 
years may substitute a maximum of six credits of required Gen- 
eral or Technical Electives by AS subjects. It is recommended 
that this substitution be made in the Senior year. 






CIVIL ENGINEERING 


Civil Engineering is that branch of engineering charged with 
the planning, design, construction and operation of works vital 
to man's activities in his relation to the environment. The con- 
cerns of the Civil Engineer include the gathering and processing 
of environmental information; avenues of transportation; facili- * 
ties and structures to accommodate domestic, business, industri- 
al, scientific, and recreational pursuits; the control and manage- 
ment of the forces of nature as such affect the environment; the 
treatment and disposal of solid, liquid and aerial wastes; and the 
adaptation of materials, natural or man-made, to the works un- 
der his control. 

Because of the broad range of the civil engineer's activities, 
this curriculum is first based on a breadth of scientific and engi- i 
neering principles. Such fundamentals are then expanded into 
specialized subjects to provide a comprehensive and basic train- 
ing in the responsibilities of the Civil Engineer. 

Graduates of Civil Engineering are prepared to apply their 
training to highways, railroads, airports, pipelines and water- j 
ways; bridges, dams, canals and levees; filtration plants and dis- 
tribution systems for municipal and industrial water supplies 
along with sewage and waste treatment plants to protect health. 
Also in their province are Civil Engineering aspects of high-rise | 
buildings, power plants, industrial, military and space facilities. 
After advanced training, the areas of research and teaching are 
open to them. 


SOPHOMORE YEAR 


First Semester 


ME 211 Mechanics I 

PH 201 Physics 


CE 201 Surveying I 

EC 201 Economics I 

MA 203 Calculus III 


MA 361 Digital Computer Programming 


(18-6)19 


(3-4)4 

(3-0)3 

(3-0)3 

( 2 - 0)2 

(3-0)3 

(4-2)4 


Total hours 


Second Semester 


ME 220 Mechanics of Materials I 

PH 202 Physics 


CE 202 Surveying II 

EC 202 Economics II 

MA 204 Calculus IV 


Total hours 


(3-4)4 
(3-0)3 
(3-0)3 
(3-0)3 
(4-2)4 
(16-6)17 1 
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JUNIOR YEAR 


First Semester 


CE 

311 

Engineering Materials 

(2-3)3 

EE 

211 

Fundamentals of Electricity 

(3-0)3 

EE 

214 

Electrical Machinery Laboratory 

(0-3)1 

MA 

362 

Numerical Analysis 

(3-0)3 

ME 

309 

Dynamics 1 

(3-0)3 

ME 

347 

Elements of Thermodynamics & 

(3-0)3 



Heat Transfer 




General Elective 

(3-0)3 



Total hours 

(17-6)19 



Second Semester 


CE 

312 

Structures 1 

(3-0)3 

CE 

322 

Hydraulics 

(4-0)4 

CE 

342 

Transportation 

(3-3)4 

EE 

212 

Introductory Electronics 

(3-0)3 



General Elective 

(3-0)3 



Total hours 

(16-3)17 



SENIOR YEAR 




First Semester 


CE 

411 

Structures II 

(3-3)4 

CE 

413 

Concrete 

(3-3)4 

CE 

421 

Hydrology 

(3-3)4 

CE 

431 

Soil Mechanics 1 

(3-0)3 



General orTechanical Elective* 

(3-0)3 



Total hours 

(15-9)18 

*ROTC students 

may substitute AS 401 




Second Semester 


CE 

412 

Structures III 

(3-3)4 

CE 

432 

Soil Mechanics II 

(3-3)4 

EC 

414 

Engineering Economy 

(3-0)3 

LL 

210 

Technical and Scientific Communication 

(3-0)3 



General or Technical Elective* 

(3-0)3 



Total hours 

(15-6)17 

*ROTC students 

may substitute AS 402 



CIVIL ENGINEERING TECHNOLOGY 


The following curriculum leading to the degree of Bachelor 
of Science in Engineering Technology in the field of Civil Engi- 
neering Technology is available only to employees of the Com- 
monwealth of Massachusetts and its political subdivisions as an 
In-Service Training Program. For regulations concerning this 
program and for subjects required prior to the following curricu- 
lum, consult the Catalogue of the Division of Evening Studies of 
the Lowell Technological Institute. 

This curriculum is accredited by the Engineers' Council for 
Professional Development. 

JUNIOR YEAR 


Second Semester 


CE 

361 

Advanced Surveying 

(2-1)2 

CE 

971 

Structures 

(2-1)2 

DP 

930 

Scientific Computer Programming — FORTRAN 

(2-1)2 

LL 

962 

American Literature 

(3-0)3 

PH 

942 

Physics 

(3-2)4 



General Elective 

(3-0)3 



Total hours 

(15-5)16 




SENIOR YEAR 




First Semester 


CE 

991 

Concrete Analysis and Design 

(3-3)4 

CE 

992 

Soil Mechanics 

(3-3)4 

CE 

995 

Engineering Laboratory 

(0-3)1 

EE 

975 

Basic Electricity 

(3-3)4 



General Elective 

(3-0)3 



Total hours 

(12-12)16 



Second Semester 


CE 

981 

Structural Analysis & Design 

(3-3)4 

CE 

982 

Hydrology 

(3-3)4 

CE 

994 

Engineering Problems 

(2-1)2 

EC 

414 

Engineering Economy 

(3-0)3 

EE 

978 

Basic Electronics 

(3-0)3 



Total hours 

(14-7)16 
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ELECTRICAL ENGINEERING 


The objective of the curriculum in Electrical Engineering is 
to provide the student with a sound foundation for a profession- 
al career in electrical engineering. This curriculum is accredited 
by the Engineers' Council for Professional Development. 

Students are given a thorough grounding in electrical sci- 
ence and engineering together with an intensive training in 
mathematics. The techniques of experimental science and tech- 
nology are emphasized by investigative work in the laboratory 
and lecture-demonstrations in the classrooms. Specialization at 
the undergraduate level is, in general, discouraged. The student 
wishing to specialize in a specific area of electrical engineering 
may, with special permission, modify the order of the required 
courses, provided all prerequisites are met, in order that he may 
enroll in a sequence of technical electives in his area of specialty. 
All of the required courses must be successfully completed how- 
ever befofe the student can be recommended for graduation. 

A significant portion of the curriculum is devoted to studies 
in the humanities and social sciences with considerable choice 
of subjects allowed. These subjects form an important part of the 
program, since they broaden the student's outlook. They also 
serve to focus attention on the importance of non-technical 
knowledge in determining the student's ultimate level of respon- 
sibility in professional life. 


Many of the courses required in the Electrical Engineering 
curriculum are heavily dependent upon rather sophisticated 
mathematical techniques. It is therefore recommended that a 
freshman seeking admission into the sophomore year of Electri- 
cal Engineering should have received grades of not less than C — 
in all freshman mathematics and physics. 



SOPHOMORE YEAR 
First Semester 


EC 201 Economics I 

EE 201 Introductory Circuit Theory I 

EE 207 Basic Electrical Engineering Laboratory I 

IMA 203 Calculus III 

PH 201 Physics 


(3-0)3 

(4-0)4 

(1-3)2 

(3-0)3 

(4-2)4 

(15-5)16 


Total hours 


Second Semester 


EC 202 Economics II 

EE 202 Introductory Circuit Theory II 

EE 208 Basic Electrical Engineering Laboratory II 

MA 204 Calculus IV 

ME 212 Mechanics and Properties of Matter 


(3-0)3 

(4-0)4 

(1-3)2 

(3-0)3 

(4-0)4 

(15-3)16 


Total hours 


113 


JUNIOR YEAR 
First Semester 


EE 

311 

Electronics Laboratory 1 

(1-3)2 

EE 

319 

Electronics 1 

(4-0)4 

EE 

327 

Programming and Application of Digital Computers 1 (2-0)2 

EE 

355 

Introductory Electromechanics 

(3-0)3 

MA 

315 

Complex Variables for Engineers 

(3-0)3 



General Elective 

(3-0)3 



Total hours 

(16-3)17 



Second Semester 


EE 

312 

Electronics Laboratory II 

(1-3)2 

EE 

320 

Electronics II 

(4-0)4 

EE 

328 

Programming and Application of Digital 

(2-0)2 



Computers II 


EE 

360 

Electromagnetic Theory 1 

(3-0)3 

EE 

362 

Signal and System Analysis 

(3-0)3 



General Elective 

(3-0)3 



Total hours 

(16-3)17 



SENIOR YEAR 




First Semester 


EE 

461 

Electromagnetic Theory II 

(3-0)3 

EE 

413 

Linear Feedback Systems 

(3-0)3 

ME 

347 

Elements of Thermodynamics and Heat Transfer 

(3-0)3 



General or Technical Electives* 

4 



Technical Elective 

3 



Total credit hours 

16 

*ROTC students may substitute AS 401 for three hours. 




Second Semester 




General Elective 

(3-0)3 



General or Technical Electives* 

12 



Total credit hours 

15 

*ROTC students 

may substitute AS 402 for three hours. 
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INDUSTRIAL MANAGEMENT 


Recent technological developments in industry have neces- 
sitated the acquisition of special skills on the part of business 
management. Accordingly, the Industrial Management curricu- 
lum is designed to provide a student with a sound foundation in 
the pure sciences and mathematics, in the humanities, and in the 
social sciences. In addition, the core subjects of management — 
accounting, finance, marketing and production — are required. 
All students also take a selection of engineering and manage- 
ment courses to prepare them to handle the tasks they will have 
in industry after graduation. Some specialization is provided in 
the junior and senior years under guidance of a Faculty Advisor. 


SOPHOMORE YEAR 


First Semester 


BA 143 Accounting Management I 

CH 101 Chemical Principles 

CH 103 Chemical Principles Laboratory 

MA 203 Calculus III 

ME 271 Machine Tool Laboratory 

PH 201 Physics 


(3-0)3 

(4-0)3 

( 0 - 2)1 

(3-0)3 

(1-3)2 

(4-2)4 

(15-7)16 


Total hours 



144 Accounting Management II 

102 Chemical Principles 

104 Chemical Principles Laboratory 

211 Economic Statistics I 

210 Technical & Scientific Communication 

204 Calculus IV 


Second Semester 


JUNIOR YEAR 
First Semester 


Total hours 


(3-0)3 

(4-0)3 

( 0 - 2)1 

(3-0)3 

(3-0)3 

(3-0)3 

(16-2)16 


3A 321 Marketing Principles 

3A 331 Business Finance 


(3-0)3 

(3-3)3 

(3-0)3 

(3-0)3 

(3-0)3 

( 2 - 0)2 

(17-0)17 


3A 371 Production Principles 

C 212 Economic Statistics II 

315 Applied Mechanics 


377 Elements of Materials Science 


Total hours 
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Second Semester 


BA 

403 

Electronic Data Processing 

(3-0)3 

IM 

372 

Production Problems 

(3-0)3 

IM 

483 

Statistical Quality Control 

(3-0)3 

ME 

372 

Strength of Materials 

(3-0)3 



General Elective 

3 



Total credit hours 

15 



SENIOR YEAR 




First Semester 


BA 

404 

Computer Applications to Management 

(3-0)3 

BA 

451 

Personnel Management 

(3-0)3 

EE 

351 

Industrial Electronics 

(3-0)3 

MA 

381 

Operations Research 

(3-0)3 



General Elective 

3 



BA or EC Elective* 

3 



Total credit hours 

18 

*ROTC students may substitute AS 401 . 




Second Semester 


EC 

412 

Managerial Economics 

(3-0)3 

MA 

382 

Operations Research 

(3-0)3 

ME 

344 

Heat and Power 

3 



General Elective 

3 



BA or EC Elective* 

3 



Total credit hours 

15 

*ROTC 

students may substitute AS 402. 



MATHEMATICS 

The objectives of the Mathematics program are twofold: (1) 
to provide the student with the opportunity to become acquaint- 
ed with the major areas of modern mathematics — algebra, anal- 
ysis, geometry and applied mathematics, including computing 
i science and numerical analysis, and (2) to enable him to achieve 
a certain mastery in depth of one or more of these areas. 

The approaches to these objectives are also twofold, viz., by 
way of course work and supervised project activity. In order to 
achieve breadth, each of the major areas mentioned above is rep- 
resented by at least one required three-hour subject. A deeper 
study of one or more areas is provided by the student's elective 
program, subject to the approval of his departmental advisor. 

The purpose of the project work is to enable the student to 
"read, write, and speak" mathematics via the reading of simple 
journal articles, the preparation of short papers, and oral presen- 
tations. This aspect of the program is regarded as at least as im- 
portant as the formal course work. Participation in a working 
seminar is required of all mathematics majors during the senior 
year. 

As designed, the curriculum exceeds the minimum recom- 
mendations of the Committee on Undergraduate Programs in 
Mathematics of the Mathematical Association of America for col- 
lege mathematics programs. It provides a strong basis both for 
subsequent graduate study and for employment in the several 
fields of teaching and industry. 


SOPHOMORE YEAR 
First Semester 


MA 

203 

Calculus III 

(3-0)3 

MA 

221 

Linear Algebra 

(3-0)3 


201 

Physics 

(4-2)4 



Approved Modern Foreign Language 

(3-0)3 



General Elective 

(3-0)3 



Total hours 

(16-2)16 

I 


Second Semester 


MA 

204 

Calculus IV 

(3-0)3 

4A 

222 

Linear Algebra 

(3-0)3 

f A 

361 

Digital Computer Programming 

(2-0)2 

1 


Approved Modern Foreign Language 

(3-0)3 



General Elective 

(3-0)3 



General Elective 

(3-0)3 


Total hours 


(17-0)17 


JUNIOR YEAR 
First Semester 


Total hours 

*ROTC students may substitute AS 402 

**To be selected from an approved departmental list 


MA 

305 

Introduction to Real Analysis 

(3-0)3 

MA 

321 

Modern Algebra 

(3-0)3 



Mathematics Elective** 

(3-0)3 



General or Technical Elective 

(3-0)3 



General Elective 

(3-0)3 



Total hours 

(15-0)15 



Second Semester 


MA 

306 

Introduction to Real Analysis 

(3-0)3 

MA 

334 

Projective Geometry 

(3-0)3 



Mathematics Elective** 

(3-0)3 



General or Technical Elective 

(3-0)3 



General Elective 

(3-0)3 



Total hours 

(15-0)15 

**To be selected from an approved department list. 




SENIOR YEAR 




First Semester 


MA 

411 

Complex Variables 

(3-0)3 



Mathematics Elective** 

(3-0)3 



Mathematics Elective** 

(3-0)3 



General or Technical Elective 

(3-0)3 



General Elective* 

(3-0)3 



Total hours 

(15-0)15 

*ROTC students 

may substitute AS 401 


**To be selected from an approved departmental list 




Second Semester 


MA 

498 

Mathematics Seminar 

(3-0)3 



Mathematics Elective** 

(3-0)3 



Mathematics Elective** 

(3-0)3 



General or Technical Elective 

(3-0)3 



General Elective* 

(3-0)3 


(15-0)15 
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MECHANICAL ENGINEERING 


Mechanical Engineering is a diversified professional activity. 
The mechanical engineer is called upon to develop new meth- 
ods of energy production and conversion, transportation, manu- 
facture, and fabrication. 

Because of the diversification of mechanical engineering, it 
is not possible for a student to master the entire field during a 
four year program. The objective of this curriculum is to provide 
a broad fundamental base from which the graduate can go on to 
develop his skills by either entering general engineering practice 
or pursuing an advanced engineering degree. 

The curriculum is designed to achieve this objective by 
means of a three phase program. 

The first phase consists of acquiring a background in hu- 
manistic-social studies, and the basic sciences. The purpose of 
the first phase is to broaden the student's outlook and provide a 
firm understanding of fundamentals, develop analytical tech- 
niques, and to prepare for specific technical subjects. 

The second phase consists of acquiring a knowledge in a 
coherent area of engineering science. The purpose of this phase 
is to form the link between the basic sciences and engineering, 
and to introduce the methodology of engineering analysis, de- 
sign and synthesis. Three areas of engineering science have been 
selected for this phase; namely, applied mechanics (statics, dy- 
namics and mechanics of materials), thermaltransport (thermo- 
dynamics, fluid mechanics and heat transfer), and automatic 
:ontrols (electricity, electronics, and control systems). 

•D 

In the final phase of the curriculum, advanced problems 
tnd topics are considered in engineering design. The purpose of 
he design activity is to develop skill in the use of science and 
;reativity to solve engineering problems and thus requires the 

I Jtilization of the first two phases. 

A variety of laboratory work is included in the curriculum in 
rder to demonstrate the use of the experimental method in the 
olution of engineering problems. 

To permit a degree of specialization, technical electives are 
provided in the senior year. A staff advisor system is used in or- 
ler to aid the student in selecting technical electives so that the 
ubjects will be consistent with the future career plans of the 
tudent. 

This curriculum is accredited by the Engineers' Council for 
rofessional Development. 
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SOPHOMORE YEAR 




First Semester 


EE 

211 

Fundamentals of Electricity 

(3-0)3 

MA 

203 

Calculus III 

(3-0)3 

ME 

205 

Introduction to Mechanical Design 

(2-3)3 

ME 

211 

Mechanics 1 

(3-0)3 

PH 

201 

Physics 

(4-2)4 



Total hours 

(15-5)16 



Second Semester 


EE 

212 

Introductory Electronics 

(3-0)3 

MA 

204 

Calculus IV 

(3-0)3 

MA 

361 

Digital Computer Programming 

(2-0)2 i 

ME 

206 

Mechanical Engineering Laboratory 1 

(0-3)1 

ME 

220 

Mechanics of Materials 1 

(3-0)3 

ME 

242 

Thermodynamics 

(3-0)3 



General Elective 

(3-0)3 



Total hours 

(17-3)18 



JUNIOR YEAR 




First Semester 


EC 

201 

Economics 1 

(3-0)3 | 

MA 

301 

Advanced Calculus for Applications 

(3-0)3 I 

ME 

307 

Mechanical Engineering Laboratory II 

(0-3)1 l 

ME 

309 

Dynamics 1 

(3-0)3 y 

ME 

382 

Fluid Mechanics 1 

/ 

ME 

395 

Materials Science 

(3-0)3 



Total hours 

(15-3)16 * 



Second Semester 

I 

i 

EC 

202 

Economics II 

(3-0)3 

MA 

302 

Advanced Calculus for Applications 

(3-0)3 1 

ME 

308 

Mechanical Engineering Laboratory III 

(0-3)1 

ME 

320 

Machine Design 1 


ME 

343 

Heat Transfer 

(3-0)3 ' 

ME 

354 

Dynamic Systems 

(3-0)3 



Total hours 

(14-6)16 ( 



SENIOR YEAR 

1 



First Semester 


ME 

407 

Mechanical Engineering Laboratory IV 


ME 

413 

Gas Dynamics 

(3-0)3 

ME 

417 

Dynamics II 

(3-0)3 

ME 

453 

Senior Project 1 

(0-3)1 | 

ME 

497 

Automatic Control Systems 

(3-0)3 



General Elective* 

(3-0)3 



Technical Elective 

3 


Total credit hours 17 

*ROTC students may substitute AS 401 
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Second Semester 


ME 

454 

Senior Project II 

(0-6)2 



Technical Elective 

3 



Technical Elective 

3 



General Elective 

3 



General or Technical Elective 

3 



General or Technical Elective* 

3 



Total credit hours 

17 

*ROTC students may substitute AS 402. 




APPROVED TECHNICAL ELECTIVES 


EE 

353 

Electrical Controls and Power Circuits 

(3-0)3 

MA 

452 

Application of Numerical Analysis 

(3-0)3 

ME 

419 

Nondestructive Evaluation Techniques 

(3-0)3 

ME 

422 

Machine Design II 

(2-3)3 

ME 

428 

Kinematic Mechanism Synthesis 

(3-0)3 

ME 

462 

Engineering Analysis 

(3-0)3 

ME 

468 

Fluid Machinery 

(3-0)3 

ME 

472 

Experimental Stress Analysis 

(2-3)3 

vtE 

473 

Mechanics of Materials II 

(3-0)3 

vtE 

474 

Thermodynamic Applications 

(3-0)3 

ME 

475 

Physical Metallurgy 

(3-0)3 

/IE 

477 

Composite Materials 

(3-0)3 

Ue 

480 

Advanced Projects in Systems and Design 

(1-6)3 

.sr 

m m 

488 

Environmental Conditioning 

(3-0)3 

500 

Series subjects open to undergraduate 
by Department approval 




f 




M/ 


METEOROLOGY 

Meteorology is the study of the physical and chemical proc- 
esses that occur in the atmosphere and between the atmosphere 
and the earth's surface. The advent of space exploration has 
broadened the scope of meteorology to include atmosphere and 
the earth's surface. The advent of space exploration has broad- 
ened the scope of meteorology to include atmospheres of the 
other planets. 

The work of meteorologists is concentrated on the effort to 
understand the physical causes of weather and climate and to 
apply the knowledge gained to the solution of practical prob- 
lems ranging from the forecasting of tomorrow's weather for the 
general public to the analysis of the influence of weather and 
climate on particular operations in agriculture, engineering, in- 
dustry and commerce, national defense and public health. Me- 
teorologists are employed in these capacities by the agencies of 
the Environmental Science Services Administration, especially 
the Weather Bureau, by agencies of the Defense Department 
and by commercial aviation companies and private consulting 
firms. Meteorological research conducted by agencies of the U.S. 
Government, universities and private research companies is 
becomi ng increasingly important as a field of employment. Al- 
though graduate training is essential for advancement in this 
field, the U.S. Government and most private employers provide 
opportunities for individuals to acquire this training. The bache- 
lor of science curriculum prepares the student for a career as a ^ 
meteorologist in government or private industry and provides a 
sound foundation for graduate study. 


SOPHOMORE YEAR 
First Semester 


■i 


MA 

203 

Calculus III 

MY 

205 

Elementary Meteorology 

PH 

201 

Physics 



General Elective 



Technical Elective 


(3-0)3 

(3-0)3 

(4-2)4 

(3-0)3 


J 


Total credit hours 


If 


Oil 


MA 204 
MY 206 
PH 202 


Second Semester 

Calculus IV 

Elementary Meteorology 
Physics 

General Elective 
Technical Elective 

Total credit hours 


(3-0): 
(3-0)3 
(4-2)' 
(3-0): i 


V 
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JUNIOR YEAR 




First Semester 


MA 

MY 

MY 

301 

301 

308 

Advanced Calculus for Applications 

Atmospheric Dynamics 

Synoptic Meteorology 

General Elective 

Technical Elective 

(3-0)3 

(3-0)3 

(2-3)3 

(3-0)3 

3 



Total credit hours 

15 

1 


Second Semester 


MA 

MY 

MY 

302 

302 

307 

Advanced Calculus for Applications 

Atmospheric Dynamics 

Tropical Meteorology 

General Elective* 

Technical Elective 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

3 



Total credit hours 

15 



SENIOR YEAR 




First Semester 


>Y 

403 

415 

421 

Physical Meteorology 

Advanced Atmospheric Dynamics 

Analysis and Forecasting 

General Elective* 

Technical Elective 

(3-0)3 

(3-0)3 

(1-6)3 

(3-0)3 

3 

, Total credit hours 

vUrc students may substitute AS 401. 

15 



Second Semester 


Y 

Y 

Y 

413 

416 

422 

Oceanography 

Advanced Atmospheric Dynamics 

Analysis and Forecasting 

General Elective* 

Technical Elective 

(3-0)3 

(3-0)3 

(1-6)3 

(3-0)3 

3 

jOTC students 

l 

Total credit hours 

may substitute AS 402. 

15 
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* 


NUCLEAR ENGINEERING 


■ 


I The Nuclear Engineering course was the first to be offered 

in a publicly supported institution in New England. The curricu- 
fl lum provides a broad engineering education which is supple- 
| mented with special training in the nuclear field. The student is 
prepared for responsible positions in industry or for study at the 
. , graduate level. 

Six general electives are required and can be selected from 
| the elective system with the exception of LL 261-262 LL 365-366 
1 and EC 301 thru EC 414. 


I EE 211 
MA 203 
NU 201 
PH 201 


EE 

MA 

NU 

PH 




212 

204 

202 

202 


SOPHOMORE YEAR 

First Semester 

Fundamentals of Electricity 
Calculus III 

Introduction to Nuclear Engineering 
Physics 

General Elective 

Total hours 


Second Semester 

Introductory Electronics 
Calculus IV 

Introduction to Nuclear Engineering 
Physics 

General Elective 


Total hours 


(3-0)3 

(3-0)3 

(3-0)3 

(4-2)4 

(3-0)3 

(16-2)16 


(3-0)3 

(3-0)3 

(3-0)3 

(4-2)4 

(3-0)3 

(16-2)16 


MA 301 
ME 242 
MU 305 
5 H 363 


3H 484 
vlA 302 
MU 306 
366 


JUNIOR YEAR 
First Semester 

Advanced Calculus for Applications 
Thermodynamics 
Nuclear Instrumentation 
Introductory Nuclear Physics 
General Elective 

Total hours 

Second Semester 

Elements of Radiochemistry 
Advanced Calculus for Applications 
Nuclear Instrumentation 
Intermediate Nuclear Physics 
General Elective 

Total hours 


(3-0)3 

(3-0)3 

(2-4)4 

(3-0)3 

(3-0)3 

(14-4)16 


(2-3)3 

(3-0)3 

(2-4)4 

(3-0)3 

(3-0)3 

(13-7)16 


, 
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SENIOR YEAR 
First Semester 


ME 

382 

Fluid Mechanics 1 

(3-0)3 

NU 

405 

Nuclear Reactor Engineering 

(3-0)3 

NU 

497 

Computer Programming and Applications 

(3-2)3 

RS 

401 

Principles of Radiation 

Safety & Control* 

General Elective 

Total hours 

(3-0)3 

(3-0)3 

(15-2)15 


iai 

fee 


*ROTC students may substitute AS 401 


Second Semester 


ME 

443 

Heat Transfer 

NU 

406 

Nuclear Reactor Engineering 

NU 

494 

Advanced Nuclear Laboratory 

NU 

498* 

Computer Programming and Applications 



General Elective 


(3-0)3 

(3-0)3 

(0-6)3 

(3-2)3 

(3-0)3 


Total hours 

*ROTC students may substitute AS 402. A technical elective with 3 
also be substituted for this course. 


(12-8)15 
credits may 


EE 

446 

MA 

361 

RS 

422 

NU 

495 


APPROVED TECHNICAL ELECTIVES 

Digital Devices and Techniques 
Digital Computer Programming 
Environmental Radiation and Nuclear 
Site Criteria 

Special Nuclear Problems 


(3-0)3 
(2-0)2 fogj 


(3-0)3 

(3-0)3 


wo 

U]f 

k 


% 


I 

•5# 
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PAPER ENGINEERING 


Paper Engineering is an engineering discipline, strongly 
based in Chemical Engineering but with major emphasis on the 
technical aspects of the Paper Industry. The Paper Engineer is 
thus able to enter not only the Chemical Process Industries but 
the Paper Industry as well. 


The Paper Industry is the fifth largest industry in the United 
States. By virtue of satisfying basic human needs and its broad 
spectrum of products, it provides both dynamic growth and sta- 
bility. The products of the Paper Industry and its sister industries 
jare integral to every aspect of human life and endeavor. 


Because of the increasing complexity of pulp and paper 
pperations and of the converting industry, there is an intense 
ind growing demand for well-trained engineers in all aspects of 
he business. The converting industry particularly involves not 
)nly paper but plastics, chemicals, metals and other materials as 
veil. Engineers trained for this group of industries must not only 
lave a fundamental scientific training but a broad background of 
iractical problem solving as well. 


}\ The Paper Engineering Curriculum is basically Chemical 
} ngineering with a minor in Paper Engineering. In fact, the two 
egrees may be obtained by taking extra courses in Chemical 
Ingineering. Emphasis is placed on an engineering analysis of 
ne Paper Industry, its production methods, economics, funda- 
mental properties of its raw materials and the Unit Operations 
wolved in manufacturing. The graduates of Paper Engineering 
lay go either directly into industry or may continue on to grad- 
ate studies. In the paper and allied industries they find them- 
plves in positions in Research and Development, Producting, 
jales, or Marketing, Sales Service and frequently in General 
lanagement. 


Paper Engineers who maintain a 2.00 cumulative rating are 
igible for scholarships with a $500 annual stipend. 


- 


SOPHOMORE YEAR 


First Semester 


|H 

223 

Organic Chemistry 

(3-0)3 

w 

203 

Introduction to Chem. Eng. 

(3-3)4 

T 

209 

Introduction to the Chemical Industry 

(3-0)3 

/A 

203 

Calculus III 

(3-0)3 

;a 

360 

Digital Computer Programming 

(2-0)2 


215 

Analytic Mechanics 1 

(3-0)3 



Total hours 

(17-3)18 


1 
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Second Semester 


CH 

224 

Organic Chemistry 

(3-3)4 

CN 

204 

Chemical Enginering Calculations 

(3-0)3 

CN 

206 

Fluid Mechanics 

(2-0)2 

MA 

204 

Calculus IV 

(3-0)3 , 

ME 

216 

Analytic Mechanics II 

(3-0)3 



General Elective 

(3-0)3 



Total hours 

(17-3)18 



JUNIOR YEAR 




First Semester 


CN 

301 

Mathematics for Chemical Engineers 

(3-0)3 

CN 

305 

Transport Phenomena 1 

(3-0)3 

CN 

311 

Chemical Engineering Thermodynamics 1 

(3-0)3 

CN 

315 

Unit Operations Laboratory 1 

(0-3)1 

PA 

301 

Engineering Analysis of Pulp Systems 

(3-0)3 

PA 

307 

Physical Testing and Data Analysis 

(2-3)3 



Total hours 

(14-6)16 1 



Second Semester 


CH 

336 

Physical Chemistry 

(3-3)4 j 

CN 

306 

Transport Phenomena II 

(3-0)3 

CN 

310 

Separation Processes 

(3-0)3 

CN 

316 

Unit Operations Laboratory II 

(0-3)1 

PA 

302 

Engineering Analysis of Paper Systems 

(3-3)4 



General Elective 

(3-0)3 | 



Total hours 

(15-9)18 


SENIOR YEAR 
First Semester 


CN 

416 

Profession Orientation 

(1-0)1 

EE 

348 

Electrical Engineering Concepts 

(3-0)3 

PA 

403 

Engineering Analysis of Converting 

(3-0)3, 

PA 

405 

Paper Converting Laboratory 1 

(0-3)1 



General Elective 

(3-0)3 



General Elective 

(3-0)3 



Technical Elective 

(3-0)3 



Total hours 

(16-3)1/ 



Second Semester 


CN 

414 

Process Dynamics and Control 

(3-0): 

PA 

406 

Pulp and Paper Systems Calculations 

(2-0)2 

PA 

408 

Paper Converting Laboratory II 

(0-3)1 



General Elective 

(3-0)3 



General Elective 

(3-0): 



Technical Elective 

(3-0)1 



Total hours 

(1 4-3)1. 'j- 


PHYSICS 


'5 

118 


This program was developed to meet the demands of indus- 
try, education, and government for research personnel and 
teachers with an intensive training in physics. It should be con- 
templated only by those with superior competence in mathe- 
matics. 


0 - 


15 - 9 ' 


PH 

PH 

PH 


SOPHOMORE YEAR 
First Semester 


207 

Mathematical Techniques of Physics I 

(4-0)4 

209 

Physics 

(4-0)4 

293 

Experimental Physics 

(2-6)4 


General or Technical Elective 

(3-0)3 


Total hours 

(13-6)15 


Second Semester 


208 

Mathematical Techniques of Physics II 

(4-0)4 

210 

Physics 

(4-0)4 

294 

Experimental Physics 

(2-6)4 


General or Technical Elective 

(3-0)3 


Total hours 

(13-6)15 




JUNIOR YEAR 




First Semester 


>H 

311 

Intermediate Mechanics 

(3-0)3 

’H 

335 

Modern Physics 

(3-0)3 

’H 

353 

Electromagnetic Theory 

(3-0)3 

H 

393 

Advanced Laboratory 

(0-6)2 



General or Technical Elective 

(3-0)3 



Total hours 

(12-6)14 



Second Semester 


H 

312 

Intermediate Mechanics 

(3-0)3 

H 

336 

Modern Physics 

(3-0)3 

H 

353 

Electromagnetic Theory 

(3-0)3 

H 

394 

Advanced Laboratory 

(0-6)2 



General or Technical Elective 

(3-0)3 



Total Hours 

(12-6)14 


7 


SENIOR YEAR 
First Semester 


PH 

423 

Thermodynamics 

(3-0)3 



General or Technical Elective 

(3-0)3 



General or Technical Elective 

(3-0)3 



General or Technical Elective* 

(3-0)3 



General or Technical Elective 

(3-0)3 



Total hours 

(15-0)15 

*ROTC students may substitute AS 401. 




Second Semester 


PH 

424 

Introduction to Statistical Mechanics 

(3-0)3 



Technical Elective 

(3-0)3 



Technical Elective 

(3-0)3 



General or Technical Elective* 

(3-0)3 



General or Technical Elective 

(3-0)3 



Total hours 

(15-0)15 

*ROTC 

students may substitute AS 402. 




TECHNICAL ELECTIVES 


PH 

441-441 

Introduction to Relativity and 

Quantum Mechanics 

(3-0) (3-0)6 

PH 

461-462 

Nuclear Physics 

(3-0) (3-0)6 

PH 

471-472 

Solid State Physics 

(3-0) (3-0)6 

PH 

495-496 

Special Research Problems 

(3-0) (3-0)6 

PH 

505-506 

Mathematical Methods of Physics 

(3-0) (3-0)6 

PH 

511-512 

Classical Mechanics 

(3-0) (3-0)6 

MA 

411 

Complex Variables 1 

(3-0)3 

MA 

434 

Matrix Algebra 

(3-0)3 

MA 

484 

Probabilities 

(3-0)3 

MA 

542 

Fourier Series and Boundary Value Problems 

(3-0)3' 

MA 

575 

Operational Mathematics 

(3-0)3 


All physics majors must take no less than six and no more than ten General 
Electives. In addition to the approved technical electives, any course offered 
by the Institute, and which is approved by the Student Advisor may be taken 
as technical elective. 


In addition, two must be in some foreign language usually French, German, 
or Russian. 
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PLASTICS TECHNOLOGY 


The objective of this curriculum is to prepare the graduate 
for a professional career in the field of high polymers. In order 
that he may cope effectively with the many diversified problems 
confronting the expanding plastics industry, strong emphasis is 
placed on the study of engineering and chemical principles in- 
volved in design, processing, and fabrication of polymeric ma- 
terials. 


However, the close relationship existing between the physi- 
cal behavior and chemical structure of polymers makes it man- 
datory to include a number of chemistry courses not traditionally 
found in most engineering curricula. 

Subjects dealing with polymer properties, statistics and 

( quality control augment the basic courses in mathematics, sci- 
ences and engineering to round out a well-balanced program in 
Plastics Technology. 


in 

2flf 

fief 

i 


erft 


Students electing Plastics Technology are privileged to be- 
come affiliated with the first student chapter of the international 
Society of Plastics Engineers, an opportunity which affords every 
student member an early and rewarding professional association. 

SOPHOMORE YEAR 


First Semester 



223 

Introductory Organic Chemistry l 

(3-3)4 

vtA 

203 

Calculus III 

(3-0)3 

i/IE 

215 

Analytic Mechanics 1 

(3-0)3 


201 

Physics III 

(4-2)4 

>L 

201 

Introduction to Polymeric Materials 

(2-2)3 



Total credit hours 

(15-7)17 



Second Semester 


r H 

224 

Introductory Organic Chemistry 11 

(3-3)4 

AE 

216 

Analytic Mechanics II 

(3-0)3 

L 

210 

Technical and Scientific Communication 

(3-0)3 

L 

202 

Introduction to Polymeric Materials 

(2-2)3 

L 

204 

Process Control Systems 

(3-0)3 



Total credit hours 

(14-5)16 



JUNIOR YEAR 




First Semester 


H 

335 

Principles of Physical Chemistry 

(3-3)4 

F 

201 

Economics 1 

(3-0)3 

IE 

373 

Plastics Mold and Die Design 

(2-2)3 

L 

301 

Plastics Technology 1 

(2-2)3 



General Elective 

3 


Total credit hours 16 
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Second Semester 


CH 

336 

Principles of Physical Chemistry 

(3-3)4 

EC 

202 

Economics II 

(3-0)3 

ME 

376 

Plastics Mold Design and Construction 

(0-3)1 



(Optional) 


PL 

302 

Plastics Technology II 

(2-2)3 



General Elective 

3 



General or Technical Elective 

3 



Total credit hours 

16 or 17 



SENIOR YEAR 




First Semester 


CH 

403 

Chemistry of High Polymers 

(3-4)4 

PL 

401 

Plastics Technology III 

(2-0)2 

PL 

403 

Physical Properties of Polymers 

(2-2)3 

PL 

405 

Methods of Polymer Characterization 

(2-0)2 

PL 

411 

Plastics Seminar 

(1-0)1 

PL 

413 

Senior Projects 1 

(0-2)1 



General or Technical Elective 

3 



Total credit hours 

16 



Second Semester 


CH 

404 

Chemistry of High Polymers 

(3-4)4 

PL 

402 

Plastics Technology IV 

(2-0)2 

PL 

404 

Physical Properties of Polymers 

(2-2)3 

PL 

412 

Plastics Seminar 

(1-0)1 

PL 

414 

Senior Projects II 

(0-2)1 



General or Technical Elective 

3 



General Elective 

3 



Total credit hours 

17 
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General Electives 

Humanities — 9 credits required. 

Recommended Technical Electives 


ME 

271 

Machine Tool Laboratory 

ME 

296 

Material Science 

MA 

361 

Digital Computer Programming 

MA 

383 

Statistical Methods 

PL 

406 

Polymer Structure 

PL 

407 

Plastics Industry Organization 


is 


(1-3)2 

(3-0)3 

( 2 - 0)2 


(3-0)3 

(3-0)3 

(3-0)3 
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RADIOLOGICAL HEALTH PHYSICS 

The Radiological Health Physics Program offered by the 
Department of Radiological Sciences is designed to provide 
needed professional personnel to help advance the safe utiliza- 
tion of nuclear energy and radiation. It is conducted through the 
cooperation of other departments and provides the best educa- 
tion and experience within the practical limitations imposed by 
time and resources to carefully selected and highly motivated 
students. The program is supported by the Bureau of Radiologi- 
cal Health, Environmental Control Administration, Department 
of Health, Education and Welfare. The program includes special- 
ized training and education during the summer months, summer 
internship programs, and scholarships for qualified students. 

The academic program is broad based in the basic sciences 
so that students will be able to recognize and appreciate the 
many complex and interrelating factors in the solution of prob- 
lems facing the nuclear industry. 

Students will benefit from cooperative summer training 
programs utilizing the radiation facilities and staff of the LTI Nu- 
clear Center, government laboratories, industries, and major 
hospitals. This training and education in the nuclear sciences and 
radiological health gives experience with equipment and meth- 
ods characteristic of current techniques and philosophy of pro- 
: essional practice in the radiation protection field. The summer 
orogram enables students to better select a professional position 
ifter graduation and better equips them for the pursuit of ad- 
/anced degrees and research in the field. 

Summer 



) 

100 

Basic Radiological Health Physics 

8 weeks 

1 

j 


SOPHOMORE YEAR 


1 



First Semester 


0 1 


201 

Principles of Biology 

(3-3)4 

|3 

E 

211 

Fundamentals of Electricity 

(3-0)3 

(3 

Ip 

203 

Calculus III 

(3-0)3 


H 

201 

Physics 

(4-2)4 


1 


General Elective 

(3-0)3 




Total hours 

(16-5)17 


1 


Second Semester 



1 

Ip 

if 

202 

Principles of Biology 

(3-3)4 


212 

Introductory Electronics 

(3-0)3 


lA 

204 

Calculus IV 

(3-0)3 


H 

202 

Physics 

(4-2)4 




General Elective 

(3-0)3 




Total hours 

(16-5)17 


135 


RS 


RS 


RS 

RS 


200 


411 


431 

451 


Summer 

Applied Radiological 
Health Physics 


8 weeks work experience 


JUNIOR YEAR 
First Semester 


LL 

209 

Technical and Scientific Communication 

(3-0)3 

NU 

305 

Nuclear Instrumentation 

(2-4)4 

PH 

207 

Mathematical Techniques of Physics 1 

(4-0)4 

PH 

363 

Introductory Nuclear Physics 

(3-0)3 

RS 

401 

Principles of Radiation Safety and Control 

(3-0)3 



Total hours 

(15-4)17 



Second Semester 


Bl 

462 

Radiation Biology 

(3-0)3 

NU 

306 

Nuclear Instrumentation 

(2-4)4 

PH 

208 

Mathematical Techniques of Physics II 

(4-0)4 

PH 

366 

Intermediate Nuclear Physics 

(3-0)3 

RS 

402 

Principles of Radiation Safety and Control 

(3-3)4 



Total hours 

(15-7)18 



Summer 


RS 

300 

Applied Radiological Health Physics 

8 weeks 



work experience 



SENIOR YEAR 




First Semester 



Research in Radiological Sciences or 
Approved Technical Elective 
Seminar in Radiological Sciences 
Introduction to Electronic Product Radiation 
General Elective* 

General Elective 
General Elective 


*ROTC students may substitute AS 401 

Second Semester 


CH 

484 

Elements of Radiochemistry 

RS 

412 

Research in Radiological Sciences 



or Approved Technical Elective 

RS 

432 

Seminar in Radiological Sciences 

RS 

452 

Electronic Product Radiation Laboratory 
General Elective* 

General Elective 


*ROTC students may substitute AS 402 


Total credit hours 15, 16 or 17 


2, 3 or 4 
( 2 - 0)1 
(3-0)3 
(3-0)3 
(3-0)3 
(3-0)3 


Total credit hours 15, 16 or 17 


(2-3)3 


, 3 or 4 
( 2 - 0)1 
(1-4)3 
(3-0)3 
(3-0)3 
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500 

361 

383 

405 

406 

493 

494 

422 

501 

503 


Summer 

Post Graduate Radiological Health 10 week practicum 

APPROVED TECHNICAL ELECTIVES 

Digital Computer Programming (2-0)2 

Statistical Methods (3-0)3 

Nuclear Reactor Engineering (3-0)3 

Nuclear Reactor Engineering (3-0)3 

Advanced Nuclear Laboratory (0-6)3 

Advanced Nuclear Laboratory (0-6)3 

Environmental Radiation and Nuclear Site Criteria (3-0)3 
Radiation Physics and Shielding Design (3-0)3 

Introduction to Radiation Chemistry (3-0)3 
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TEXTILE ENGINEERING 


The object of this curriculum in Textile Engineering is to 
provide the student with a firm understanding of scientific prin- 
ciples and their application to the textile industry and its related 
branches. 

During the first two years the student is thoroughly instruct- 
ed in basic mathematics, physics, and chemistry. This fundamen- 
tal work is followed by more specialized training in the field of 
Textiles and related areas of Mechanical Engineering. 

A wide range of laboratory work is included in the curricu- 
lum in order to demonstrate both the use of the experimental 
method in the solution of engineering problems and to give a 
practical understanding of textile procedure. 

This curriculum is accredited by the Engineers' Council for 
Professional Development. 

SOPHOMORE YEAR 


First Semester 


EE 

211 

Fundamentals of Electricity 

(3-0)3 

MA 

203 

Calculus III 

(3-0)3 

PH 

201 

Physics 

(4-2)4 

TE 

211 

Chemistry and Physics of Textile Fibers 

(3-1)3 

TE 

263 

Textile Systems 1 

(3-1)3 



Total hours 

(16-4)16 



Second Semester 


EE 

212 

Introductory Electronics 

(3-0)3 

MA 

204 

Calculus IV 

(3-0)3 

ME 

208 

Introduction to Kinematics 

(3-0)3 

TE 

264 

Textile Systems II 

(3-3)4 



General Elective 

(3-0)3 



Total hours 

(15-3)16 




JUNIOR YEAR 




First Semester 


EC 

201 

Economics 1 

(3-0)3 

ME 

205 

Introduction to Mechanical 




Design 

(2-3)3 

ME 

215 

Analytic Mechanics 1 

(3-0)3 

ME 

347 

Elements of Thermodynamics and 




Heat Transfer 

(3-0)3 

TE 

331 

Textile Systems III 

(3-1)3 



General Elective 

(3-0)3 



Total hours 

(17-4)18 




Second Semester 


EC 

202 

Economics II 

(3-0)3 

MA 

361 

Digital Computer Programming 

(2-0)2 

ME 

216 

Analytic Mechanics II 

(3-0)3 

ME 

384 

Fluid Mechanics 

(3-0)3 

TE 

332 

Textile Systems IV 

(3-3)4 



General Elective 

(3-0)3 



Total hours 

(17-3)18 


SENIOR YEAR 
First Semester 


MA 

383 

Statistical Methods 

(3-0)3 

ME 

395 

Materials Science 

(3-0)3 

ME 

453 

Senior Project 1 

(0-3)1 

ME 

488 

Environmental Conditioning 

(3-0)3 

TE 

433 

Technology of Knitting 

(2-3)3 

TE 

459 

Textile Systems V 

(3-0)3 



Technical Elective* 

3 



Total credit hours 

19 

*ROTC students may substitute AS 401 




Second Semester 


ME 

454 

Senior Project II 

(0-6)2 

TE 

460 

Textile Systems VI 

(1-2)2 

TE 

472 

Textile Evaluation 

(2-3)3 

TE 

474 

Instrumentation for Textiles 

(2-2)3 



Technical Elective 

3 



General or Technical Elective* 

3 



Total credit hours 

16 

u 

H 

0 

an 

* 

students may substitute AS 402 




Technical Electives 


EC 

414 

Engineering Economy 

(3-0)3 

ME 

421 

Machine Design 

(2-3)3 

TE 

403 

Modern Trends in Fabric 




Production 

(2-2)3 

TE 

434 

Advanced Knitting 

(2-3)3 

TE 

482 

Applications of Scientific 




Methods to Textile Processes 

(3-0)3 

TE 

483 

Engineering Design of Textile 




Structures 1 

(3-0)3 

TE 

484 

Engineering Design of Textile 




Structures II 

(3-0)3 


Other 


MA, ME or TE subjects with the approval of the Department Head 
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SUBJECT DESCRIPTIONS 


Subjects are listed alphabetically under the following head- 


ings: 

AS Aerospace Studies 
Bl Biological Sciences 
BA Business Administration 
CN Chemical Engineering 
CH Chemistry 
CE Civil Engineering 
DP Data Processing 
EC Economics 
EE Electrical Engineering 
IM Industrial Management 


MA Mathematics 

ME Mechanical Engineering 

MY Meteorology 

NU Nuclear Engineering 

PA Paper 

PH Physics 

PL Plastics 

RS Radiological Sciences 
SS Social Sciences 
TE Textile Engineering 


LL Languages and Literature 
SUBJECT NUMBERS 

The number following the letter symbols is composed of three 
digits. The first digit indicates the college year when the subject 
is normally studied, e.g., LL 111 is a freshman subject, but LL 474 
is a senior subject. Subjects in the 500 series are normally for 
graduate students but may be taken by undergraduates in certain 
cases with special permission. 

Odd numbers usually designate subjects offered in the first 
semester; even numbers designate subjects offered in the sec- 
ond semester. Some subjects are given both semesters without 
change in number. Hyphenated numbers indicate subjects con- 
tinuing throughout the year. 

PREREQUISITES 

Prerequisites and restrictions are shown in brackets, e.g., [CH'j 
423]. No student can be officially registered in a subject until the 
indicated prerequisites have been satisfactorily completed. 

CLASS AND CREDIT HOURS 

Numbers following the names of the individual subjects indi- 
cate within parentheses the number of hours of lecture or recita- 
tion and of laboratory; after the parentheses, numbers indicate 
credit hours. For example, (2-6)4 means 2 hours of lecture or rec- 
itation and 6 hours of laboratory for 4 credits; (2-3) (1-6)6 indi- 
cates 2 hours of lecture or recitation and 3 hours of laboratory 
for the first semester followed by 1 hour of lecture or recitation 
and 6 hours of laboratory the second semester, for a total credit 
of 6. 


AEROSPACE STUDIES 

AS 101-102 U.S. Military Forces in the (1-1) (1-1)2 

Contemporary World I and II 

An introductory course exploring the background, mission, 
and functions of U.S. Military Forces. Particular emphasis is 
placed upon the mission and organization of the US Air Force 
and the responsibilities of an Air Force officer. The course con- 
tinues with an in-depth study of US strategic offenses and defen- 
sive forces and ends with an examination of the specific func- 
tions of US General Purpose and Aerospace Support Forces. This 
study will serve as a foundation for an introduction to the de- 
fense policy instruction offered in AS 201-202. 

AS 201-202 U.S. Military Forces in the (1-1) (1-1)2 

Contemporary World III and IV 

A brief study of defense policies as related to the strategies 
of the United States, the Soviet Union and China. The course 
continues with the study of defense organization, the role of the 
military in United States national policies and concludes with an 
examination of the factors involved in defense decision making. 

. 

AS 301-302 Growth and Development of (3-1) (3-1)6 

Aerospace Power I and II 

A survey course about the changing nature of military con- 
flict; airpower in the United States; mission and organization of 
the U.S. Air Force; Air Force concepts, doctrine and employment 
of aerospace power, including US space programs, vehicles, sys- 
tems, and problems in space exploration. These areas are 
studied through the media of briefings, discussions, debates and 
written reports by the student to improve his communicative 
skills. 


id 

AS 401-402 The Professional Officer I and II (3-1) (3-1)6 

A study of professionalism, leadership and introductory 
oi management principles. Classroom and organizational situations 
10 allow application of leadership and management skills, stress 
{jo- professional and personal responsibility and improve communi- 
red cative skills through classroom discussions and student presenta- 
tions. 
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BIOLOGICAL SCIENCES 


Bl 201 Principles of Biology (3-3)4 

[CH 102, CH 104] 

Part one of a basic course which includes an introduction to 
cell structure, cellular metabolism, molecular genetics, protein 
synthesis, bacteria and viruses, and systems of the human body. 


Bl 202 Principles of Biology (3-3)4 

[Bl 201] 

Part two of a basic course dealing with the structure, func- 
tion, and diversity of living organisms including a brief survey of 
the animal and plant kingdoms, photosynthesis, developmental 
biology, population genetics, ecology and evolution. 


Bl 301 Physiology (3-3)4 

[Bl 202] 

Structural, chemical and physical aspects of important proc- 
esses in mammals. Mechanisms operative at the molecular, cel- 
lular, and organismic levels related to (1) intake, transport, me- 
tabolism and excretion of gases and nutrients, (2) immune pro- 
tection, (3) muscle contraction and (4) integrative activity of the 
nervous and endocrine systems. 


Bl 306 Biochemistry (3-3)4 

[CH 222 or 224, CH 232 or 336 concurrently] 

Fundamental concepts in biochemistry including protein 
structure and biosynthesis; enzyme structures and mechanisms; 
nucleic acids and genetic development; metabolism; photosyn- 
thesis; cellular structure; functions and structure of carbohy- 
drates, hormones, lipids, and hemins; chemical functions of or- 
gans. 


Bl 311 Microbiology (3-3)4 

[Bl 202] 

A study of the morphology and the chemical and physical 
activities of representative bacteria, yeasts, molds, viruses and 
animal parasites as related to man. The laboratory covers basic 
qualitative and quantitative techniques of microbiology with an 
introduction to selected immunochemical methods. 
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Bl 330 Ecology (3-3)4 

[Bl 202] 

A course dealing with factors responsible for the relation- 
ships of living organisms to each other and to their natural envi- 
ronment. The nature and dynamics of the biotic community. 

Bl 332 Botany (3-3)4 

An introduction to the plant kingdom dealing with the 
structure, function, and diversity of the different plant forms. The 
cytology, ecology, morphology, physiology, and taxonomy of 
plants will be considered. 

Bl 360 Electron Microscopy (2-3)3 

[Bl 202] 

An introduction to the theory and operation of the electron 
microscope. Preparation of biological specimens for EM viewing 
and photography will be stressed. Applications in biology will be 
discussed. 

Bl 410 Industrial Biology (3-0)3 

Fundamental aspects of physiology and microbiology fol- 
lowed by a consideration of the effects of chemical and microbi- 
al pollutants of air and water on biological systems. Pollution 
control, sanitation, food preservation as related to industrial 
management. Not open to biology majors. 

Bl 411-412 Research in Biology (0-12) (0-12)8 

An individual, directed research program for senior biology 
majors selected on the basis of previous academic performance 
at the end of the junior year. Presentation of an acceptable thesis 
plan at the time of registration, is required. 

Bl 420 The Environmental Biology of Man (3-0)3 

This course will be centered on Man as a biological entity. His 
chemistry, cellular design, and physiology will be described, as 
well as his requirements for growth, repair, and reproduction. 
The extent to which he depends on other organisms and on 
chemicals in his environment to meet these requirements will be 
outlined. Specific examples will be cited to show direct or indi- 
rect imbalances in nature on Man's ability to meet his require- 
ments. The importance of species interaction and their depend- 
ence on the physical environment will be emphasized. Not open 
to Biology Majors. 
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Bl 451-452 


Seminar in Biology (1 V 2 -O) (1 V2-0)2 

Seminar discussion of selected topics of current research 
interest. Offered each semester by a different member in his 
special discipline. Student participation in the form of discussion 
and presentation of papers. For senior biology majors. 

Bl 456 Endocrinology (3-3)4 

[Bl 301] 

Structure and physiology of the endocrine glands. Emphasis 
will be given to the synthesis, transport, and mechanism of hor- 
mone action with regard to regulation of intermediary metabo- 
lism and maintenance of an homeostatic microenvironment. 
Endocrine imbalances, resulting in disease will also be discussed. 

Bl 462 Radiation Biology (3-0)3 

[Bl 202, RS 441] 

A study of the interactions of radiations with living systems. 
The effects of ionizing radiation at the molecular, cellular and 
organismic levels. The acute and late effects in whole animals 
and the modification of radiation exposure by physical, chemical 
and biological factors. 

Bl 471 Genetics (3-0)3 

[Bl 202] 

The laws of biological inheritance. The molecular basis of 
heredity is stressed. Replication of DNA, genetic codes and fine 
structures of chromosomes are considered. 

Bl 481 Immunology (3-3)4 

[Bl 311] 

Lectures dealing with the theories of infection and immuni- 
ty are correlated with a laboratory study of antigens, antibodies, 
and antiserums emphasizing immunochemical techniques. 


BUSINESS ADMINISTRATION 

BA 141-142 Accounting I and II (3-0) (3-0)6 

Accounting concepts and techniques as tools for adminis- 
tration of the economic activity of the business enterprise. Meth- 
ods of recording, reporting, and interpreting the financial data of 
the business unit. 


- 


144 


BA 143-144 Accounting Management I and II (3-0) (3-0)6 

[I.M. Students Only] 

These courses are designed to give the industrial manage- 
ment student an understanding of accounting concepts and 
techniques. Special emphasis on the role of cost accounting in 
the manufacturing process. 


191 Physical Science I (3-0)3 

An introduction to the topics of physics and astronomy in- 
c uding: kinematics, dynamics, energy, heat, atoms and mole- 
cules, wave motion, electricity, magnetism and the solar system. 


192 Physical Science II (3-0)3 

A survey of topics in modern physics, chemistry, and geolo- 
gy including: relativity, waves and particles, Bohr theory of the 
atom, periodic table, chemical bond, ions and solutions, chemi- 
cal reactions, earth materials, and study of the atmosphere. 


BA 241-242 Accounting III and IV (3-0) (3-0)6 

[BA 142] 

Greater analysis of the fundamental processes of account- 
ing, with special attention to the major areas of the balance 
sheet and the effect of asset revaluations upon the accounts and 
statements. 


321 Marketing Principles (3-0)3 

An analysis of the marketing of goods and services to final 
consumers and intermediate customers. The study of decision 
areas such as product planning, channels of distribution, promo- 
tion, and pricing is based upon a framework of consumer behav- 
ior, environmental forces, governmental constraints, and the ex- 
isting structure of business institutions involved. 


BA 324 


Industrial Marketing 

[BA 321] 


(3-0)3 


Special problems of marketing industrial goods. Distribu- 
tion channels, price policies, product line planning, and market- 
ing strategy. Cases will be used. 


BA 325 


Advertising 

[BA 321] 


(3-0)3 


Commencing on a foundation of the historical evolution of 
advertising and the economic and social role of promotion this 
course takes an in-depth look at advertisers, advertising agen- 
cies, and media as well as advertising creation and evaluation. 
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BA 326 Marketing Research (3-0)3 

[BA 321, EC 211] 

The process of planning, executing, and evaluating market- 
ing research which is the information-gathering function of mar- 
keting management. Students work on individual research proj- 
ects in the course. 

BA 331 Business Finance (3-0)3 

[BA 142, EC 201-202] 

Principles of financial management, including working and 
fixed capital, sources of funds, financial statements, budgeting 
and capitalization. 

BA 332 Money and Banking (3-0)3 

[EC 202] 

The evolution of money and credit and their role in the 
economy. Monetary policies of the Federal Reserve System. The 
structure and operation of the commercial banking system and 
the creation of money. The role of other financial institutions 
and their effect on the economy. 

BA 334 Investment Management (3-0)3 

[BA 331] 

Principles of investment, including security analysis, portfo- 
lio management and market analysis. 

BA 341-342 Accounting V and VI (3-0) (3-0)6 

[BA 242] 

Advanced accounting comprising the bridge between ac- 
counting principles and the actualities of large-volume modern 
business. The measures and means necessary to marshal ac- 
counting information for internal control and for service to man- 
agement at all levels. 

BA 344 Cost Accounting (3-0)3 

[BA 142] 

Job lot, process, and standard cost systems, including joint 
and byproduct problems, and the managerial uses of cost data. 

BA 346 Managerial Accounting (3-0)3 

[BA 142] 

(For Non-accounting Majors) 

The use of cost accounting from the point of view of the 
business manager. Job lot, process, and standard cost systems 
are utilized. 
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BA 362 


Business Law (3-0)3 

Principles of commercial law encompassing a study of con- 
tracts, agency, employment, commercial paper and sales includ- 
ing the Uniform Commercial Code. 

BA 363 Advanced Business Law (3-0)3 

[BA 362] 

The analysis of the legal principles underlying real and per- 
sonal property, corporations, partnerships, trusts and estates. 

BA 371 Production Principles (3-0)3 

Principles of manufacturing organization and productive 
processes with emphasis placed upon the functions of produc- 
tion systems; operational planning and control; plant layout; 
materials handling; inventory and quality control. 

BA 372 Production Management (3-0)3 

[BA 371] 

A case course in the application of the principles covered in 
BA 371. The cases are representative of a wide range of products 
and industries. Small, medium and large manufacturing enter- 
prises are studied; consideration is given to intermittent, contin- 
uous, and job lot systems of production. 


BA 402 International Business (3-0)3 

[EC 202] 

The distinctive features of international commerce, includ- 
ing government policies, multinational corporate problems, for- 
eign exchange, tax problems, and special licensing and agency 
arrangements. 


BA 403 Electronic Data Processing (3-0)3 

The role of digital computers in the solution of manage- 
ment problems. The preparation and solution of sample prob- 
lems on the Institute's computer installation. 

BA 404 Computer Applications to Management (3-0)3 

[BA 403] 


1 1 

is 


An investigation of the applications of electronic computers 
in the management of business enterprises. Attention is given to 
problems of management under conditions of uncertainty, in- 
ventory and production control, queuing theory, linear and non- 
linear programming. 
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BA 421 Procurement (3-0)3 

[BA 321] 

Purchasing procedure, quality control, inventory control, 
source selection, forward buying, and speculation, as applied to 
the individual enterprise. 

BA 422 Retailing (3-0)3 

[BA 321] 

The organization, operation, and management of retailing 
institutions. Students will compare and evaluate various types of 
firms and current developments in the field. 

BA 423 Marketing Management (3-0)3 

[BA 321 and BA 326] 

Analyzes the process wherein the marketing strategies and 
plans of a competitive firm are formulated, implemented, and 
adjusted over time. Utilizes cases to study the behavioral, quan- 
titative, and environmental aspects of marketing decision-mak- 
ing. 

BA 426 Sales Management (3-0)3 

[BA 321] 

Analyzes the management of the personal selling function 
in its broadest aspects. Topics include sales force organization, 
selection, training, compensation, supervision, and motivation. 
Cases are used to emphasize the application of general princi- 
ples to actual management problems. 

BA 431 Financial Management (3-0)3 

[BA 331] 

Advanced study of financial management principles. Em- 
phasis on problem analysis and problem solving. 

BA 441 Auditing (3-0)3 

[BA 342] 

Auditing will be studied through the use of current profes- 
sional literature and selected case studies. Current auditing 
standards, practices and problems are examined in detail. The 
course will stress conceptual understanding rather than proce- j 
dural problem solving. 

BA 444 Advanced Cost Accounting (3-0)3 J 

[BA 344] 

Estimated cost systems, budgeting control with standard I 
costs, and cost and profit analysis for decision-making purposes. 
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BA 445 


(3-0)3 


Federal Income Taxes 

[BA 142] 

This course deals with the basic rules and regulations of the 
Internal Revenue Code as it effects the individual and the corpo- 
ration. An understanding of the code is developed through lec- 
tures, assigned readings, research, and the solution of a wide va- 
riety of problems. 

BA 448 Seminar in Accounting (3-0)3 

(For Accounting Seniors Only) 

Readings in accounting history and thought, economics as it 
relates to accounting, contemporary accounting problems, con- 
troversies in current accounting practice comprise the founda- 
tion of the seminar. Students select a contemporary accounting 
problem for research and preparation of a paper which is de- 
fended before members of the class. 


BA 451 Personnel Management (3-0)3 

The techniques of recruiting, selecting, training, and plan- 
ning of members of the work force, including such matters as 
employee health and safety, welfare, education, and wage and 
salary administration. 

BA 452 Industrial Relations (3-0)3 

[BA 451] 

Human interaction and group behavior in organized in- 
dustrial settings, interpersonal intergroup conflict, motivation, 
and leadership. 

BA 453 Organizational Behavior (3-0)3 

Basic findings and concepts of the behavioral sciences will 
be related to the specific aspects of behavior in organizations. 
Individual and group behavior will be examined. The process of 
improving and achieving change in organizations using behav- 
ioral concepts will be explored. 


•0) I 

dai 


BA 471 Analytical Methods in Management (3-0)3 

[BA 321, BA 331, BA 371] 

A survey of the quantitative techniques available to assist 
management in the decision making process. Applications in the 
functional areas of marketing, production, and finance will be 
explored. 


BA 481 


Insurance 


(3-0)3 


Principals of risk and risk management. Emphasis on life, 
health, fire, and casualty insurance as methods of handling risks. 




BA 492 Physical Distribution Management (3-0)3 

Emphasis on the analytical needs involved in the manage- 
ment of the functions that comprise physical distribution: ware- 
housing, inventory control, material handling, and industrial 
packaging. Social and economic aspects of transportation prob- 
lems as revealed by analysis of the nature, history, and problems 
of transportation agencies in the United States. 


BA 498 


(3-0)3 


Business Policy 

[Seniors in BA and IM only] 

A study of the functions and responsibilities of general 
management and their interrelationships. Consideration will be 
given § to the problems which affect the character and success of 
the total enterprise. Emphasis will be placed on corporate strate- 
gy, the setting of objectives, establishing policies, and structur 

ingthe enterprise. 


BA 500 


Research Seminar 3 

[Permission of Department Head] 

Designed to give the better student an opportunity, under 
the direction of a faculty member, to do research in, and repor 
on, an area of special interest. 
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CHEMICAL ENGINEERING 


CN 203 Introduction to Chemical Engineering ( 3 - 3)4 

[CH 102, MA 104] 

Introduction to the field of chemical engineering. Units and 
dimensions used by engineers. Flow sheets. P-V-T relationships 
and the Gas Laws. Introduction to mass balances. Laboratory 
calculating devices including Wang Calculator; library investiga- 
tions; fluids flow laboratory; chemical engineering equipment 
and its use; technical reports. 

CN 204 Chemical Engineering Calculations ( 3 - 0)3 

[CN 203, MA 204 taken concurrently.] 

Mass and Energy balances, including phase separation and 
elementary thermochemistry. Steady-state calculations and ap- 
plications to chemical engineering processes. Introduction to 
unsteady-state concepts. 

Fluid Mechanics ( 2 - 0)2 

[CN 203] 

Introduction to fluid statics and application of fluid me- 
chanics principles to the analysis of and design of fluid systems. 
Design of fluid meters and conduits. Friction factor, pressure 
drops in laminar and turbulent flow and introduction to boun- 
dary layer theory. 


CN 209 Introduction to the Chemical Industry ( 3 - 0)3 

[CH 102] 

An overview of the Chemical Industry; its relationship with 
U. S economy and other industries. Economic factors in industri- 
al chemical production. Study of processes used to manufacture 
inorganic and organic chemicals, petrochemicals, petroleum 
products, products from coal, plastics and other chemkal prod- 

intemat ra " ?"£ mter - |ndustr y relationships. Costs and effect on 
international affairs. 


CN 301 Mathematics for Chemical Engineers ( 3 - 0)3 

[MA 204] 

, ^ tud y and application of advanced mathematical topics 

tionc aS t VeCt ° r !L matr | iCeS ' ordinar y and Partial differential equa- 

Treatment 'V? ° n ° f chemfcal engineering problems, 
ireatment and interpretation of engineering data. 
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CN 305 


Transport Phenomena I (3-0)3 

[CN 206, MA 204] 

Macroscopic and differential momentum balances applied 
to the solution of viscous flow problems in laminar and turbulent 
flow. The same analysis is applied to energy balances and the 
solution of those equations in conduction heat transfer prob- 
lems. 

CN 306 Transport Phenomena II (3-0)3 

[CN 301, CN 305] 

Convective energy transport mechanisms and the applica- 
tion of those equations in the design of heat transfer equipment. 
Radiant energy transport. Introduction of mass transfer equa- 
tions and the development of the molecular and convective dif- 
fusion in binary mixtures. 

CN 310 Separation Processes (3-0)3 \ 

[CN 305, CN 306 taken concurrently] 

Introduction to the design of multicomponent stage proc- 
esses, such as distillation, absorption, extraction and humidifica- 
tion. 

> 

CN 311 Chemical Engineering Thermodynamics (3-0)3 

[CN 305 taken concurrently] 

Application of the First and Second Laws of Thermodynam- 
ics to chemical engineering problems. Heats of reaction and 
enthalpy changes as a function of temperature; fugacity and ac- 
tivity; state properties; homogeneous and heterogeneous equilib- 
ria; electrochemical effects. 

CN 312 Chemical Engineering Thermodynamics II (3-0)3 

[CN 311] 

A detailed rigorous treatment of topics not covered in CN 
311. Additional material on general thermodynamic relations are 
developed for use in application of non-ideal gases and real sub- 
stances. Interpretation of phase equilibrium data and applica- |L 
tions are covered, as well as an introduction to statistical ther- 
modynamics. 

CN 315-316 Chemical Engineering Laboratory (0-3) (0-3)2 , 

II and III 

[CN 305 and CN 306 taken concurrently] 

Experimental projects involving various unit operations. 
Both group and individual projects. Written and oral reports. I t 
Application of chemical engineering principles. 
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CN 319 Special Projects Credits to be arranged 

[Approval of Instructor] 

Research projects to be undertaken by the student with the 
supervision of a staff member. Usually will be an original prob- 
lem. Reports required on project work. 

CN 403 Reactor Design and Kinetics (3-0)3 

[CN 306] 

Review of principles underlying rates of transformation of 
matter and energy; effect of temperature and catalysis on chemi- 
cal reactions; application to design of chemical reactors; use of 
digital computers in solution of problems. May be taken for 
graduate credit. 

CN 408 Material Science (3-0)3 

[Approval of Instructor] 

Study of materials for engineering and construction purpos- 
es from the standpoint of physical and chemical structures. Cor- 
rosion and elementary electrochemistry. Structures of metals, 
non-metals, and polymeric materials. Structure of materials relat- 
ed to performance. May be taken for graduate credit. 

CN 409 Economics and Process Analysis (3-0)3 

[CN 304, MA 204] 

Analysis of selected chemical processes from the overall 
view of chemical engineering technology and basic economics. 
Time value of money concept. Methods of depreciation. Factors 
of cost in a) plant design, b) plant operation. Term problems 
involving computer-based solutions. 

CN 410 Plant Design (3-0)3 

[CN 409] 

Application of unit operations; economics and process 
analysis in the design of complete chemical plants. Flow sheets, 
specifications for equipment and an economic estimate of the 
total plant cost is required for successful completion of the 
course. 

CN 414 Process Dynamics and Control (3-0)3 

[CN 204, CN 301] 

An introduction to chemical process control, description of 
processes and equipment by differential equations and the La- 
Place transform. Representation of open and closed loop by 
block diagrams. Control loop stability is discussed together with 
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methods of representing dynamic behavior on Bode and Nyquist 
diagrams and related to experimental data. May be taken for 
graduate credit. 


CN 416 


Profession Orientation 


( 1 - 0)1 


A series of lectures and discussion groups primarily with 
seniors and graduate students to acquaint them with the me- 
chanics of business, finance and taxes, unionism, organization of 
businesses and what is expected by industry and society of a 
professional engineer. 

CN 419 Special Senior Projects Credits to be arr; 

[Approval of Instructor] 

Original research projects primarily in the chemical 
neering field and supervised by a staff member of the D 
ment. Reports required on work done. 

CN 420 Analog Computer Techniques 


[CN 301] 


Application of analog computer concepts in the solut 
chemical engineering and process dynamics problems. L 
the Department's EAI 380 analog computer is emphasized. 


Absorption and Extraction 

[CN 301 ] 


CN 503 


Principles of separation; phase diagrams and multicc 
nent mixtures; mathematical and graphical solutions to 
transfer problems. Use of computer in some problem soluti 


Colloid Chemistry for 
Chemical Engineers 

[Approval of Instructor] 


CN 506 


Colloid chemistry principles applied to chemical eng 
ing processes. Zeta potential and its applications; special 
lems involving surface chemistry and physics. 


Corrosion and Electrochemical 
Principles 

[Approval of Instructor] 


CN 507 


Electrochemical principles and physical chemistry re 
to corrosion of metals. Materials of construction and c 
based on these principles. Prediction of metal behavior in 


ess design. 
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CN 510 Water Resources Management (3-0)3 

[Approval of Instructor] 

A study of all actual and potential sources of potable and 
industrial water is made, giving particular attention to origin, 
chemical composition and possible sources of contamination. 
Methods of purification of water including reclamation of saline 
waters are studied in detail, particularly from a chemical engi- 
neering standpoint. Economic factors of purification and water 
distribution are also studied. 

CN 511 Structure and Properties of Matter (3-0)3 

[Approval of Instructor] 

Fundamental properties of matter as they relate to chemical 
engineering problems. Materials of construction. Rheological 
properties of polymeric materials and their application to chemi- 
cal engineering. Micro and macro structures related to end-use. 
performance. 

CN 517 Advanced Distillation (3-0)3 

[CN 503] 

Review of principles of mass separation. Multicomponent 
distillation. Design of columns and analysis of specific systems. 
Use of computers in solution of distillation problems. 

CN 519 Advanced Chemical Engineering (3-0)3 

Thermodynamics 

[CN 312] 

A critical examination of classical thermodynamics from a 
chemical engineering viewpoint, emphasizing the fundamental 
laws. General thermodynamic relations are used to develop 
equations for pure, ideal gases and real substances. Selected 
topics in applications of thermodynamics to equilibrium sys- 
tems, refrigeration and other equipment. 

CN 521 Introduction to Environmental (3-0)3 

Engineering 

[Approval of Instructor] 

This course introduces the student to the problem of the 
magnitude and causes of environmental pollution, in all of its 
aspects. The problems of water and air pollution are given par- 
ticular emphasis and the student is given special projects for in- 
•jjj vestigation. The course covers primarily the assessment and eval- 
uation of the magnitude of the problem but does not consider 
the known or possible solutions to the problem of environmen- 
tal pollutions. 

I 
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CN 522 Environmental Waste Management (3-0)3 

[Approval of Instructor] 

A detailed study is made of the various sources of wastes 
and pollution from municipal and industrial sources. The first 
part of the course emphasizes current methods of waste control 
and purification of waste waters with particular emphasis on the 
chemical engineering aspects of the technology. The last part of 
the course is involved with the present technology of handling of 
gaseous waste systems. Economic factors are emphasized and 
special projects are given for outside study. 

CN 523 Air Resources Use and Control (3-0)3 

[Approval of Instructor] 

This course emphasizes the problems involved in air pollu- 
tion and the technology developed for its control. Methods of 
analysis and the technologies of removing gaseous contaminants 
and particulate solids from waste gas streams are emphasized. 
The chemical engineering aspects of these techniques constitute 
a major portion of the course. 

CN 527 Legal and Social Aspects of (3-0)3 

Environmental Pollution Reviews 

[Approval of Instructor] 

This course reviews the laws relating to air and water quality 
and to the social aspects of control of these parts of man's envi- 
ronment, environmental engineering and the control of environ- 
mental pollution. Such topics as the control of oil wastes in an 
ocean environment, specialized chemical discharges such as 
cyanides and other chemical wastes and thermal wastes from 
power plants are investigated. In all cases considerable emphasis 
is placed on the chemical engineering aspects of these pollution 
problems and their control. Special topics in the local area of 
real importance will also be considered. 

CN 528 Intermediate Transport Phenomena (3-0)3 

[Approval of Instructor] || H| 

An advanced study of the mechanics of momentum, heat , 
and mass transfer. The equations of continuity, motion and ener- 1 
gy are considered for several systems in steady and unsteady 
state processes. Transfer coefficients are defined as a microscop- 
ic and macroscopic level and the entire subject of unit opera- 
tions are defined in terms of equations of change. Considerable I 
emphasis is placed upon solutions to problems. 

CN 538 Special Environmental Credits to be arranged 
Engineering Projects 

[Approval of Instructor] 
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CHEMISTRY 


CH 101 Chemical Principles (4-0)3 

Treatment of scientific data and use of the slide rule are fol- 
lowed by consideration of the periodic table. The periodic prop- 
erties of the elements are correlated with atomic structure. Theo- 
ry of the chemical bond sufficient to undergird later topics 
precedes the study of inorganic nomenclature, stoichiometry, 
and the gas laws. 


CH 102 Chemical Principles (4-0)3 

[CH 101] 

In this continuation of CH 101 are included a study of liq- 
uids, solids, organic chemistry, elementary thermodynamics, 
solutions, chemical kinetics, equilibrium, electrochemistry, acids 
and bases, and the reaction chemistry of the elements. 


CH 103 Chemical Principles Laboratory (0-2)1 


An experimental study of chemical principles and chemical 
transformations. Reactions of some important elements and 
compounds are examined and related to the periodic table. 
Considerable emphasis is placed on acquainting students with 
techniques, methods and instruments essential to quantitative 
chemical measurements. Topics include methods of chemical 
separation, reactions, organic synthesis, formula determination 
and adsorption spectroscopy. 


CH 104 Chemical Principles Laboratory (0-2)1 

[CH 103] 

A continuation of the experimentation of CH 103 including 
determinations of molar volume, molecular weight, reaction 
rate, heat of reaction, redox potential and pH. Analytical chemis- 
try is introduced with acid-base and oxidation reduction titra- 
tions. Careful observation and logical deduction techniques are 
encouraged. 


CH 207 Inorganic Chemistry (3-3)4 

[CH 102] 

The chemical behavior, structures, methods of preparation, 
and nomenclature of the more important elements and their 
compounds. The laboratory illustrates basic principles used in 
the preparation and study of inorganic compounds. 
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CH 210 


(3-4)4 


Analytical Chemistry I 

[CH 102, CH 221, CH 232 concurrently] 

The fundamental principles of analytical chemistry, both 
qualitative and quantitative, including the separation, identifica- 
tion, and quantitative measurement of substances through 
chemical methods, chromatography, ion exchange, microscopy, 
fluorometery, and spectroscopy. 

CH 221 Organic Chemistry (3-4)4 

Kernel-electronic formulation, nomenclature and mecha- 

nism of reaction of the following classes of chemical species: 
monatomic, diatomic, multiatomic molecules and ions, alkanes, 
alkenes, alkynes, other non-aromatic hydrocarbons, alkyl hal- 
ides, organometallics, alkanols, alkyl esters of inorganic acids, 
dialkyl ethers, alkanoic acids and derivatives. The laboratory 
work consists of practice in planning and carrying out reactions 
to form products isolable by distillation. 

CH 222 Organic Chemistry (3-4)4 

[CH 221] 

Formulation, nomenclature, mechanism of reaction, and over- 
all equations for property reactions of the following classes of 
compounds: aldehydes; ketones; amines; organosulfurs; car- 
bonic acid derivatives; multihydroxyaldehydes and derivatives in- 
cluding stereochemistry; carbohydrates; arenes; aryl halides; 
arenesulfonic acids; nitroarenes; arylamines; phenols; quinones; 
aromatic aldehydes, ketones, alcohols and carboxylic acids; mul- 
ticyclic aromatic hydrocarbons and derivatives; heterocyclics 

and alkaloids. The laboratory work consists of instruction and 
practice in planning and successfully carrying out reactions to 
form solid products isolable by crystallization. 

CH 223 Introductory Organic Chemistry I (3-3)4 

[Primarily for students not majoring in chemistry] 

Lectures in this course will include discussions of structures 
(with emphasis on molecular orbital theory and stereochemis- 
try), classification by functionality, nomenclature, syntheses, and 
reactions and reaction mechanisms of organic compounds. The 
laboratory phases of the course work will be devoted to product 
separation and purification techniques, and methods of synthesis 
of industrially important organic compounds. 

CH 224 Introductory Organic Chemistry II (3-3)4 

[CH 223] 

A continuation of the first semester subject (CH 223). 
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CH 232 Physical Chemistry (3-3)4 

[MA 203] 

Basic physical chemical approaches to studies of gases, laws 
of thermodynamics, solution properties, chemical and phase 
equilibria. For chemistry majors only. 


CH 311 Analytical Chemistry II (3-4)4 

[CH 210, CH 222, CH 333 concurrently] 

The lecture consists of an introduction to simple and com- 
plex equilibria, kinetics, fundamentals of instrumentation and 
the chemical and instrumental bases of the tools of modern 
chemical analysis. 

The laboratory furnishes instruction in fundamental analyti- 
cal techniques from gravimetric and volumetric methods to use 
of modern instrumental techniques to separate, purify and deter- 
mine the structure of unknown organic and inorganic com- 
pounds. 

CH 321 Organic Chemistry Laboratory II (1-6)3 

[CH 222] 

A continuation of CH 222 laboratory involving additional 
laboratory work in organic chemistry with emphasis on modern 
techniques of synthesis. 

CH 333 Physical Chemistry (3-3)4 

[CH 232] 

Introduction to principles of statistical mechanics, kinetics, 
electrochemistry, and atomic and molecular structure. 


s* 
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CH 335 Principles of Physical Chemistry (3-3)4 

[MA 203] 

Similar to CH 232 and 333 but designed for students not 
majoring in Chemistry. 

CH 336 Principles of Physical Chemistry (3-3)4 

[CH 335] 

A continuation of CH 335. 


CH 342 Organic Qualitative Analysis (1-6)3 

[CH 222] 

Methods of identification of “unknown" organic substances 
whose properties have been previously published in the chemi- 
cal literature. 
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CH 403 


Chemistry of High Polymers 

[CH 222 or 224, CH 333 or 336] 


(3-4)4 


CH 404 


Chemistry of High Polymers 

[CH 403] 

A continuation of CH 403. 


CH 


407 Undergraduate Thesis 

[Permission of Department Head and Instructor] 


CH 


CH 413 


Nuclear Magnetic Resonance 
and Electron Spin Resonance Spectroscopy 

[CH 432] 

An introduction to the essentials of nuclear and electror 
spin resonance is presented to illustrate the scope and applica- 
tion of the method. May be taken for graduate credit. 


CH 423 


(3-0)2 


Advanced Organic Chemistry 

[CH 222] 

Extension of introductory organic chemistry for chemistry] 


The physical and organic chemistry of monomers and poly- 
mers, including a consideration of non-bonding forces, spectros- 
copic methods of structure determination, structure and proper- 
ty correlations, fractionation, thermodynamics, and methods of 
molecular weight determination for polymers in solution; the 
kinetics of condensation and addition polymerization as applied 
to polymers and copolymers, mechanism of free radical and ion- 
ic polymerization, stereo-specific polymers, the chemistry of the 
more common polymers systems, and preparation of their corre- 
sponding monomers. 


(3-4)4 


(0-9)3 


Open only to Seniors majoring in chemistry. Research in 
analytical, organic, inorganic, physical, and polymer chemistry. 


408 Undergraduate Thesis (0-9)3 

A continuation of CH 407. Both semesters must be taken 
and not more than six credits may be used in meeting degree 
requirements. Letter grades are given in both semesters. A writ- 
ten thesis is required following the conventional form of intro- 
duction, literature survey, results and conclusions. One copy of I 
the thesis must be filed with the department office. 


CH 409 History of Chemistry (1-0)1 

A seminar course devoted to the discussion of the historical i 
development of chemical principles. Each student is required to] 
present ot the class a paper for discussion. 


(3-0)3 1 
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majors. Organic compounds and reactions are discussed in 
terms of reaction mechanisms, structure-reactivity and stereo- 
chemistry. 


CH 424 Advanced Organic Chemistry (3-0)3 

[CH 222] 

Synthesis of organic molecules. Selected reagents and tech- 
niques are discussed with emphasis on the scope and limitations 
of these reactions. The reaction mechanisms are also discussed. 


CH 431 


(3-0)3 


Advanced Physical Chemistry I 

[CH 333 or equivalent] 

Extension of introductory physical chemistry. Open to sen- 
iors and first-year graduate students in chemistry and related 
fields. In the first semester, emphasis is placed on quantum 
chemistry of atoms and molecules. 


CH 432 Advanced Physical Chemistry II (3-0)3 

[CH 431 or equivalent] 

Continuation of CH 431, with emphasis on classical and sta- 
tistical thermodynamics of systems of chemical interest. 

CH 434 Colloid and Surface Chemistry (3-0)3 

[CH 232 or CH 335] 

Theory of colloidal systems including physical chemistry of 
surfaces, electrokinetic pheomena and molecular kinetic and 
optical properties of colloids. Consideration is also given to thin 
layers and to foams and emulsions including the preparation of 
jjlyophobic colloidal systems, and the stability of lyophobic sols. 

CH 442 Advanced Inorganic Chemistry I (3-0)3 

[CH 333] 

A theoretical treatment of the structure of the atom and in- 
iorganic compounds, with emphasis on physical-chemical princi- 
ples. Included are such topics as wave mechanics, theories of the 
chemical bond, crystal field theory, ligand field theory, and inor- 
ganic stereochemistry, 
roni 

' ca CH 445 Advanced Inorganic Chemistry II (3-0)3 

A continuation of CH 442 with emphasis on the dynamics of 
■ D) 3 i inorganic systems. Reactions in aqueous solvents. Thermody- 
namics of coordination compounds. Kinetics of fast reactions 
with such topics as stopped-flow, temperature jump techniques. 


listrv 
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CH 481 


Radiochemistry 

[CHI 02, MA 204, PH 202] 


(2-3)3 


An introduction to the fundamentals of radioactivity and 
radiochemistry. The laboratory work is directed to the detection 
and measurement of radioactivity. Designed primarily for majors 
in chemistry and allied fields. 


CH 482 


(2-3)3 


Radiochemistry 

[CH 481] 

A continuation of CH 481 with emphasis on the applications 
of chemical and nuclear principles and practices toward the 
preparation and separation of radionuclides. The laboratory ex- 
periments use such well-known techniques of separation as sol- 
vent extraction, ion-exchange, precipitation, coprecipition and 
electrochemical displacement. 


CH 502 


Color Science 


f 


CH 484 Elements of Radiochemistry (2-3)3 

Chemical principles are reviewed and their applications to 


radiochemistry are discussed. Such topics as separation proce- 
dures and chemical identification of nuclides, radiation chemis- 
try, and study of fission products are included in the course. 


(2-3)3 

An analytical course of the concepts and methods of ab- 
sorption and reflectance spectrophotometry, and color measure- 
ment. Encompasses both theoretical and applied methods for 
determining qualitative and quantitative composition of colored 
substances in transparent and opaque materials such as liquids, 
paper plastics, textiles, etc. Quantitative measurement of color, 
color difference, color matching and formulation by instrumen- 
tal means based on the CIE and other trichromatic coordinate 
systems are studied. Computer usage and computer program 
developing problems are employed. 


CH 503 


(3-0)3 


Chemistry of High Polymers 

[CH 222, CH 333] 

An introduction to the physical and organic chemistry of 
high polymers for graduate students. Similar to CH 403-404 but 
with additional assigned reading. 


[ : CH 


CH 504 


Chemistry of High Polymers 

[CH 503] 


(3-0)3 


CH 


A continuation of CH 503. 
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CH 505 


Techniques of Polymer Chemistry (0-4)1 

A laboratory subject to be taken concurrently with CH 503 
and designed to acquaint a graduate student majoring in Poly- 
mer Science with the techniques used in the preparation, charac- 
terization, and investigation of macromolecular substances. 

CH 506 Techniques of Polymer Chemistry (0-4)1 

A continuation of CH 505. 

CH 511 Biopolymers (3-0)3 

Conformation and configuration of vinyl polymers and poly- 
peptides. Helix-coil transitions in proteins and polypeptides. 
Biological specificity and macromolecular structure. Synthesis of 
stereoregular polypeptides. Structure and physical properties of 
nucleic acids. Relations of systhetic polymers to naturally occur- 
ring polymers. 

CH 512 Bulk Properties of Polymers (2-0)2 

[Permission of Instructor] 

Structure and properties of bulk polymers in the glassy, 
rubbery, and crystalline states. Topics covered include chain sta- 
tistics, rubber elasticity, the glass transition, segmental motion, 
and viscoelasticity. 

CH 513 Spectroscopy (3-0)3 

[CH 431 and 432] 

A presentation of molecular spectra and molecular structure 
is presented to illustrate the empirical results and the theoretical 
background necessary to interpret the results. 

CH 514 Advanced Analytical Chemistry (3-0)3 

[CH 431 or equivalent] 

An emphasis is placed on the determination of molecular 
structure by modern analytical methods, and the effect of molec- 
ular structure on chemical reactions. 

CH 515 Chemical Literature (1-0)1 

Use of the chemical library, journals, reference works and 
other technical publications pertaining to chemical subjects. 
Excercises in finding, assembling and using such data. 

CH 516 Advanced Laboratory Technique (1-3)2 

A study of the theory and application of the more advanced 
techniques and equipment in the preparation and purification of 
organic compounds, including high efficiency fractionation, vac- 
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uum and molecular distillation, hydrogenation and reactions in 
inert atmospheres. 

CH 517 Glass Working (1-1)1 

Fundamental techniques in the preparation and assembling 
of glass apparatus. 

CH 521 Physical Organic Chemistry (3-0)3 

Modern and Classical Methodology in the study of organic 
reactions. Fast reactions, linear free energy relationships, tracer 
methods, instrumental techniques and other selected topics will 
be covered. 

CH 522 Physical Organic Chemistry (3-0)3 

[CH 424] 

This is a course in theoretical organic chemistry. General 
topical coverage includes polarization effects, intermolecular 
forces including hydrogen bonding, reactivity indices, transition 
state theory and activation parameters, electronically excited 
organic molecules, isotope effects, stereoselection in elementary 
organic reactions, and selected special topics. 

CH 523 Organic Reaction Mechanisms and Structures (3-0)3 

Designed to provide insight into how reactions occur and 
how the reaction mechanism is studied. Emphasis is placed on 
bonding, substitution and elimination processes, stereochemis- i 
try, and conformational analysis. For graduate students only. 

CH 524 Organic Synthesis (3-0)3 

Mechanism, scope, and limitations of important selected 
types of reactions, and design of synthetic sequences. Emphasis , 
is placed on reduction, oxidation, halogenation, alkylation, and j 
acylation. For graduate students only. 

>0 

CH 531 Statistical Thermodynamics I (3-0)3 

[CH 432 or equivalent] 

Fundamentals of equilibrium statistical mechanics; classical 
and quantum statistics. Molecular theories of gases, crystals, and j 
liquids, with emphasis on chemical aspects. » 

I U 

CH 532 Statistical Thermodynamics II (3-0)3 

[CH 531] I CH 

Continuation of CH 531. Statistical thermodynamics of elec- 
trolyte and nonelectrolyte solutions; of polymer and polyelec- i 
trolyte systems; of chemical equilibria and reaction rate process- 1 ^ 
es. Also, introduction to nonequilibrium statistical theories. 


164 


CH 533 


(3-0)3 


Quantum Chemistry I 

[CH 431 or equivalent] 

Principles and methods of quantum mechanics with special 
attention to chemical applications, such as electronic structure 
of atoms and molecules, vibration and rotation of molecules, 
and interaction of radiation with matter. 

CH 534 Quantum Chemistry II (3-0)3 

[CH 533] 

Continuation of CH 533. Further extension and additional 
applications. 

CH 535 Advanced Topics in Physical (3-0)3 

Chemistry 

[Permission of instructor] 

Selected topics and recent advances in physical chemistry. 
Selection of topics is at the discretion of the instructor. 

CH 536 Advanced Topics in Physical (3-0)3 

Chemistry 

[Permission of instructor] 

Same as CH 535, with different topics. 

CH 537 Chemical Thermodynamics (3-0)3 

[CH 333 or equivalent] 

Basic laws of classical equilibrium thermodynamics as ap- 
plied to macroscopic systems of chemical interest, including per- 
fect and imperfect gases, ideal and nonideal solutions, electro- 
lyte and nonelectrolyte solutions systems in chemical and phase 
equilibria, electrochemical cells, intersurface systems, etc. Also, 
introduction to thermodynamics of irreversible processes. 

CH 540 Chemical Kinetics (3-0)3 

[CH 443 or equivalent] 

The theoretical and empirical treatment of chemical kinetic 
:a data as well as the methods of obtaining these data. Determina- 
te tion of the order of reactions, factors influencing rates, applica- 
tion of rate studies in establishing hypotheses for reaction mech- 
anism, collision theory, and absolute rate theory. 

Of 

CH 543 Modern Inorganic Chemistry I (3-0)3 

I [CH 333 or equivalent] 

let | Similar to CH 443 but designed specifically for graduate 
, students. Emphasis is placed on the theoretical-physical con- 
cepts of importance to inorganic chemists. 
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CH 544 


(3-0)3 


Modern Inorganic Chemistry II 

[CH 543] 

A continuation of CH 543 with emphasis on the mecha- 
nisms of inorganic reactions. 


CH 549 Physical Chemistry of (2-0)2 

Macromolecules I 

[CH 504 or equivalent] 

Physical chemistry of high polymers, including macromolec- 
ular structure and conformation, chain statistics, polymerization 
kinetics, molecular weight distributions, and averages classical 
and statistical thermodynamics, hydrodynamic and optical prop- 
erties of polymer and polyelectrolyte solutions. 


CH 551 Physical Chemistry of (2-0)2 

Macromolecules II 

[CH 549 or equivalent] 

A treatment of various experimental methods involved in 
the determination of structural parameters of macromolecules, 
including among others viscometry, light scattering, thermal dif- 
fusion, ultracentrifugation and streaming birefringence. 


CH 553 Organic Chemistry of (3-0)3 

Macromolecules 


An advanced study in polymer science concerned with , 
modern theoretical concepts and including synthesis, mecha- i 
cules. 

Offered in alternate years. 


CH 554 Stereochemistry of (3-0)3 

Macromolecules 

[CH 404, CH 424] 

A treatment of modern methods applicable to the stereo- 
chemistry of macromolecules and including homogeneous and 
heterogeneous catalysis, methods of analysis, synthesis, mecha- 
nism, structural consequences generated from geometry, config- 
uration or conformation and a statistical treatment of tacticity. 

Offered in alternate years. r [[ 


CH 561 Advanced Organic Synthesis (3-0)3 

[CH 523 and 524, or equivalent] 

The application of known organic reactions to synthesis of 
chemical species in such fields as terpenes, steroids, alkaloids,/ 
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antibiotics. Theoretical implications of organic reactions are also 
discussed. 

Offered in alternate years. 

CH 563 Chemistry of Natural Products (3-0)3 

[CH 568, CH 311 or equivalent] 

This course will cover the proof of structure of various types 
of natural products, approaches to the total synthesis of same 
and also the biosynthetic pathways. 

CH 564 Organic Qualitative Analysis (1-6)3 

Similar to CH 342 but designed for graduate students ma- 
joring in chemistry. 

CH 565 Heterocyclic Chemistry (3-0)3 

Classification, nomenclature, structure, synthesis, and utility 
of the more important classes of heterocyclic compounds. 
Offered in alternate years. 

CH 568 Structural Analysis (3-0)3 

Practical application of instrumental data in the determina- 
tion of the structure of organic compounds. Includes mass spec- 
troscopy, ultra violet spectroscopy, infrared spectroscopy and 
nuclear magnetic resonance spectroscopy. 


CIVIL ENGINEERING 

CE 201 Surveying I (3-4)4 

[MA 103, ME 104] 

Principles of data gathering by surveying processes for the 
measurement and determination of lengths, directions, coordi- 
nates, areas, volumes and topographic information. Illustrative 
fieldwork to give facility in basic surveying techniques; problems 
are used to demonstrate processing of field data. 

CE 202 Surveying II (3-4)4 

[CE 201] 

Application of basic surveying techniques to the solution of 
engineering problems implicit in such Civil Engineering areas as 
transportation, industrial and domestic structures, utilities for 
the safety and convenience of humans, and water supply and 
control. Fieldwork projects typical of application of surveying to 
Civil Engineering. 
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CE 31 1 Engineering Materials (2-3)3 

[CH 102, ME 220] 

A treatment of the properties of engineering materials as 
such influence the design, construction and maintenance of Civil 
Engineering works. Included are such materials as ferrous and 
non-ferrous metals, timber, plastics, and cementitious materials. 
Also includes the description and identification of soils. Supple- 
mented by laboratory testing of various engineering materials. 

CE 312 Structures! (3-0)3 

[ME 220] 

An introduction to the principles of structural analysis with 
applications to typical Civil Engineering structures. Emphasis will 
be on the analyses of statically determinate planar structures. 

CE 322 Hydraulics (4-0)4 

[ME 309] 

Principles and physical properties of fluids at rest and in 
motion through open and closed conduits. An introduction to 
the basic concepts of hydrodynamics and hydraulic similitude. 

CE 342 Transportation (3-3)4 

[CE 202] 

Development of the basic principles pertaining to the 
movements of people and materials by modern routes of trans- 
portation such as highways, airlines, railways, water routes and 
pipelines. Areas covered include geometric design, traffic, ma- 
terials of construction and the basic concepts of transportation 
economics, finance and administration. 

CE 411 Structures II (3-3)4 I 

[CE 312] 

Analysis of statically indeterminate Civil Engineering struc- 
tures employing classical and modern methods and treated as / 
the initial steps in the total design concept. 

CE 412 Structures III (3-3)4 

[CE 411] 

Design of structural elements and connections subjected to 
all types of stresses. Use and critical review of current design f 
codes and application of these design principles to typical struc- 
tures. Ip 
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CE 413 Concrete (3-3)4 

[CE 411 Concurrently] 

Fundamental principles and concepts essential to the design 
and analysis of reinforced concrete structures. Research and its 
influence on design codes, study of elastic and inelastic behav- 
ior, and treatment of the rational foundations of design. 

CE 421 Hydrology (3-3)4 

[CE 322] 

Theoretical principles underlying the use of the hydrologic 
phenomena of precipitation and water losses in the analysis and 
design of hydraulic structures. Methods of estimating stream 
flow under normal and flood conditions. 

CE 431 Soil Mechanics I (3-0)3 

[CH 102, CE 312] 

Development of the fundamental principles of the science 
of soil mechanics as utilized in foundation engineering. Includes 
bearing capacity, percolation properties and settlement charac- 
teristics of soils as they affect the design of Civil Engineering 
structures. 

CE 432 Soil Mechanics II (3-3)4 

[CE 431 ] 

Advanced theory of soil mechanics and its application to 
engineering analysis and design. Includes earth pressure theo- 
ries, slope stability analysis, and the design of retaining struc- 
tures and embankments. Introduction to soil mechanics labora- 
tory practice covering determination of fundamental soil proper- 
ties and behavior. 

CE 961 Advanced Surveying (2-1)2 

[45.32] 

[For students in Engineering Technology only] 

Application of higher surveying techniques to the providing 
of information and the solution of engineering problems. Topics 
covered include precise measurement of distances; precision 
measurement of angles; methods of determining elevations with 
high precision; consideration of photogrammetric techniques; 
and the basic principles of engineering astronomy. 

CE 971 Structures (2-1)2 

[25.52] 

[For students in Engineering Technology only] 

Review of elementary analysis of determinate structures 
with applications to more complex structures. Influence lines 
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and their applications. Calculation of deflections of beams, 
frames and trusses. The analysis of indeterminate beams, trusses 
and simple frames by currently applicable methods. 


CE 981 Structural Analysis and Design (3-3)4 

[CE 971, 45.52] 

[For students in Engineering Technology only] 

Analysis and design of beams and frames. Design of struc- 
tural elements under typical stresses by use of current design 
codes. 


CE 982 Hydrology (3-3)4 

[25.46] 

[For students in Engineering Technology only] 

A practical treatment of the occurrence and distribution of 
rainfall, surface and groundwater flow. Use of hydrologic factors 
as components in the design of hydraulic structures. 

CE 991 Concrete Analysis and Design (3-3)4 

[25.53] 

[For students in Engineering Technology only] 

The review and extension of the application of current 
methods to the analysis and design of reinforced concrete struc- 
tures. Use of design aids to facilitate the solution of selected 
problems. 

CE 992 Soil Mechanics (3-3)4 

[CE 971 ] 

[For students in Engineering Technology only] 

Introduction to soil mechanics including laboratory tech- 
niques, all with the emphasis on the application of principles. 
Encompasses the use of field and laboratory tests in the design 
of foundations and the treatment of highway embankments. 
Laboratory work includes soil classification, graduation tests, 
Atterberg limits, and the common soil strength and compressi- 
bility tests. 

CE 994 Engineering Problems (2-1)2 

[For students in Engineering Technology only] 

Topical discussions covering the relationship of the engi- 
neer to such groups as the general public, governmental agen- 
cies, clients and contractors, legal entities, and other engineers. 
Case studies include engineering concerns in such areas as con- 
tracts and specifications, regulatory agencies including zoning 
boards, boards of appeals, and conservation agencies. 
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CE 995 Engineering Laboratory (0-3)1 

[CE971] 

[For students in Engineering Technology only] 

Introduction to the basic techniques in the testing of engi- 
neering materials to establish experimentally the basic stress and 
strain indices. Introduction to experimental stress analysis by 
laboratory methods. 

NOTE: All numerical prerequisites will be found in the catalogue 
of the Division of Evening Studies. 


DATA PROCESSING 

DP 930 Scientific Computer Programming — (2-1)2 

FORTRAN 

[MA 41] 

[For students in Engineering Technology only] 

A detailed study of the FORTRAN programming language 
for the Institute's computer with numerous mathematical exam- 
ples and problems; introduction to advanced programming 
techniques and large data processing systems. Student will pro- 
gram several basic problems to completion. 


ECONOMICS 

EC 201 Economics I (3-0)3 

I The foundations and nature of economic principles. Price 
and production theories, the distribution of income, compara- 
tive economic systems, and a brief survey of economic doctrines. 


EC 202 Economics II (3-0)3 

National income, money and banking, and monetary and 
fiscal policy. 

EC 211-212 Economic Statistics I and II (3-0) (3-0)6 

Measures of central tendency, dispersion, frequency distri- 
butions, probability distributions, tests of hypotheses, regression 
analysis, multiple and partial correlation, time series, seasonal 
variations, index numbers, and analysis of variance. 
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EC 301 American Economic History (3-0)2 

A study of the growth and development of the American 
economy from its European origins to the present. 

EC 302 Labor Economics (3-0)3 

[EC 202] 


The effect of American capitalism on the position of labor. 
The rise of union organization and the factors in its growth. 
Trends in the labor force, money and real wages, wage problems 
and wage differentials, problems of hours and working condi- 
tions, and causes and remedies for unemployment. 

EC 303 Microeconomic Theory (3-0)3 

[EC 202] 

An advanced examination of price and production theory, 
the theory of the household and the firm. 


EC 304 Macroeconomic Theory (3-0)3 

[EC 202] 

An analysis of Keynesian and Post-Keynesian theory. National 
income accounts, monetary and fiscal policy, and econometric 
models. 

EC 311 Mathematics for Economists (3-0)3 

[MA 202, EC 303] 

Mathematical background for the study of econometrics. 
Study of sets, functions, and limits; differentiation; integration; 
series; differential equations; vectors and matrices. 


EC 401 Current Problems (3-0)3 

[EC 303, BA 332, EC 402] 

A seminar on selected problems which confront the con- 
temporary American economy. 


EC 402 Government and Business (3-0)3 

[EC 202, BA 332] 


An examination of the various governmental controls over 
business in the American economy. Emphasis on court interpre- 
tations of the antitrust laws and on the economic theory and po- 
litical philosophy behind them. 




it 


EC 403 International Trade Theory (3-0)3 


[EC 202] 

The classical and modern trade theories. International pay- 
ments, exchange and trade controls, and international trade poli- 
cy determinants. 
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EC 404 Comparative Economic Systems (3-0)3 

[EC 303, BA 332] 

Analysis of free-market and planned economics in theory 
and practice. Emphasis on the United States and the Soviet 
Union. 

EC 407 Econometrics (3-0)3 

[EC 212, 304] 

The course will provide the student both theoretical and 
empirical knowledge of econometrics. Methods of handling 
data, quantative empirical estimates, and tests of economic theo- 
ry* 

EC 408 History of Economic Thought (3-0)3 

[EC 303] 

Analysis of the development of economic theory; emphasis 
on the rise of classical economic thought. 

EC 409 Growth Theory (3-0)3 

[EC 304, EC 311, BA 332] 

Analysis of cyclical fluctations and long-term economic 
growth. Construction of economic growth models. 

EC 410 Economic Development of Less (3-0)3 

Developed Countries 

[EC 202] 

The role of capital (private and social), technology, labor, 
governments, international trade, socio-cultural and institutional 
factors in development. Analysis of capital/output ratios, social 
marginal product, disguised unemployment and overpopulation 
theories. Critical analysis of development strategies. 

EC 411 Public Finance (3-0)3 

[BA 332] 

Study of alternative methods of financing non-market enter- 
prises. Special emphasis on the tax and expenditure policies of 
federal, state and local governments. 

EC 412 Managerial Economics (3-0)3 

[EC 202] 

An economic approach to management decisions. This sub- 
ect draws upon economic analysis to help formulate policy in 
Ifuch matters as capital budgeting, multiple product decisions, 
iemand analysis and competitive action. 
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EC 414 Engineering Economy (3-0)3 

[EC 202] 

[Not for BA or IM students] 

The significance of the economic aspects of engineering. 
The economic feasibility of engineering projects, capital replace- 
ment problems, break-even analysis, depreciation and obsoles- 
cence, and operational economy. 

EC 500 Research Seminar (3-0)3 

[Permission of Department Head] 

An honors course to permit the advanced student to do re- 
search in topics of special interest in economics under faculty 
supervision. 


ELECTRICAL ENGINEERING 

EE 201 Introductory Circuit Theory I (4-0)4 

[MA 104, PH 201 concurrently] 

Terminal characteristics of ideal elements, active and pas- 
sive. Ohm's Law and Kirchhoff's Laws. Introduction to network 
topology, independent variables, loop and nodal analysis. Defi- i 
nition and consequences of linearity, superposition theorem. 
Concept of excitation and response. Passive equivalent circuits; 
active equivalent circuits, Thevenin's and Norton's theorems, i 
Ideal inductance and capacitance, volt-ampere characteristics, 
energy relations, graphical differentiation and integration. First- I 
order transients: initial conditions, natural response and natural 
frequencies. Network response to unit step function and unit 
impulse. Second-order transients: RLC circuits, natural frequen- l 
cies and the complex-frequency s-plane. 

EE 202 Introductory Circuit Theory II (4-0)4 

[EE 201] 

Sinusoidal forcing function, complex numbers, phasors, 
sinusoidal steadystate. Average real power, reactive power and 
rms values. Exponential forcing function, poles and zeros in the 
s-plane, concept of the system function and its use in determin- < 
ing the forced response and natural behavior of circuits. Fre- | 
quency response and resonance, reactance cancellation and 
concept of s-plane vectors. Thevenin's and Norton's theorems, 
superposition, reciprocity, maximum power and Tellegen's theo- ( , 
rem in the frequency domain. Magnetic coupling, mutual induct- 
ance, ideal transformer. Impedance and admittance and hybrid ( 
parameters for a two-port network. Introduction to matrices and 
their use in circuit analysis. 
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(1-3)2 


EE 207 Basic Electrical Engineering Laboratory I 

[EE 201 concurrently] 

Experimental work designed to verify theory and to ac- 
quaint students with electrical measurement techniques: experi- 
ments on dc meters, bridges, and oscilloscopes. Remainder of 
experiments are correlated with course EE 201 and concern: re- 
sistive measurements, Kirchhoff's Laws, network theorems, con- 
servation of power and maximum power transfer, inductance 
and capacitance, and first-order transients. 

EE 208 Basic Electrical Engineering Laboratory II (1-3)2 

[EE 207, EE 202 concurrently] 

Experimental work designed to emphasize electrical meas- 
urement techniques of linear systems with time-varying signals. 
Waveform measurements with dc and ac meters as well as 
advanced use of the oscilloscope with experiments integrated 
with course EE 202. Experiments concern: second-order tran- 
sients, impulse and step response, Kirchhoff's Laws for phasors, 
magnitude and phase measurements of impedance, network 
theorems, frequency response, resonance, inductance and trans- 
formers, and maximum power transfer. 

EE 211 Fundamentals of Electricity (3-0)3 

[MA 104, PH 201 concurrently] 

[Not open to students majoring in Electrical Engineering] 

An introduction to electric circuits. Direct-current circuits, 
network theorems, energy storage elements, solution of equilib- 
rium equations, complex impedance, analysis of steady-state ac 
circuits, two-terminal networks, and two-terminal-pair networks. 

EE 212 Introductory Electronics (3-0)3 

[EE 211] 

[Not open to students majoring in Electrical Engineering] 

A background subject in electronics presenting the proper- 
ties and uses of vacuum tube and semiconductor devices. 

EE 214 Electrical Machinery Laboratory (0-3)1 

[EE 211 concurrently] 

ONot open to students majoring in Electrical Engineering] 

An introductory laboratory course primarily devoted to the 
measurement of terminal characteristics of electrical machinery. 

EE 311 Electronics Laboratory I (1-3)2 

[EE 319 concurrently] 

A laboratory course which explores the use of dual trace 
md differential amplifiers as oscilliscope plug-in units and other 
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electronic test equipment in the investigation of static and dy- 
namic characteristics of the vacuum triode, the solid state diode, 
and the bipolar transistor. In addition experiments in solid-state 
physics are performed. The experiments in this course are close- 
ly coordinated with the subject material in course EE 319. 

■ 

EE 312 Electronics Laboratory II (1-3)2 

[EE 320 concurrently] 

The laboratory experiments in this course are closely coor- 
dinated with the subject material in course EE 320. Experiments 
covering the following subject areas are performed: biasing 
configurations and stability for bipolar transistors, single stage 
bipolar and field effect transistor amplifiers, differential ampli- I 
fiers, feedback amplifiers, and linear integrated circuits. 

EE 319 Electronics 1 (4-0)4 | 

[PH 201, EE 202] 


Brief introduction to electronics using vacuum tube models 
and circuits, conduction mechanism, distribution, and flow of 
charge carriers in semiconductors. Junction diode physical elec- 
tronics, diode circuits and models, theory of bipolar transistors 
leading to Ebers-Moll and hybrid-ll models. Introduction to use 
of total and incremental bipolar transistor models. 

EE 320 Electronics II (4-0)4 

[PH 201, EE 202] 

Theory of MOSFET and JFET leading to development of total 
and incremental models, determination of incremental parame- 
ters and biasing of bipolar, MOSFET, and JFET transistors. Low 
frequency and high frequency response calculations, multistage 
amplifiers, feedback amplifiers. 

EE 321 Electrical Energy Conversion (3-0)3 

[EE 211, MA 203] 

[Not open to students majoring in Electrical Engineering] 

The generation, control, utilization and conversion of 
electrical energy. 


I 


EE 327 Programming and Application of (2-0)2 | 

Digital Computers I 

[EE 202] |!| 

I i! ! 

Elementary computer organization and information flow 
concepts are developed. Number systems are reviewed with ( 
emphasis on binary addition and subtraction. The theme of < 
problem interpretation and analysis is stressed through program 

II 
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flow charting, coding, and documentation. FORGO and FOR- 
TRAN ll-D programming languages are used to solve problems 
involving numerical integration, series solutions, list sorting, ar- 
ray manipulation, and elementary matrix operations. The inter- 
pretation and verification of computed results are stressed. 

EE 328 Programming and Application of (2-0)2 

Digital Computers II 

[EE 327] 

The Boolean representation and the hardware implementa- 
tion of the basic logical operations, half-adders and full-adders 
are developed. An introduction to programming techniques re- 
quired in the development of large programs with emphasis on 
user-developed main programs that link disk-stored subpro- 
grams. Topics include definite and indefinite numerical integra- 
tion, piecewise-linear function generation, first-order linear and 
nonlinear differential equations, simultaneous equations with 
real variables, determination of the magnitude and phase of ra- 
tional functions, time-domain and frequency-domain plots. 

EE 348 Basic Electrical Engineering (3-0)3 

Concepts 

[MA 104] 

[Not open to students majoring in Electrical Engineering] 

An introduction to the basic principles of electricity; includ- 
ing the concept of voltage, current, resistance, inductance and 
capacitance; Ohm's and Kirchoff's Laws; Thevenin's and Nor- 
ton's Theorems. Emphasis will frequently be placed on pointing 
out analogous problems in the chemical and mechanical engi- 
neering fields. Other areas of coverages will include transient 
and sinusoidal steady state analysis of RLC circuits, motor and 
generator concepts and an introduction to solid state devices 
1 including the semiconductor diode and transistor. 

EE 351 Industrial Electronics (3-0)3 

[MA 104] 

[Not open to students majoring in Electrical Engineering] 

The principles of alternating currents as a background for 

{ ■the understanding of electronic circuits; the elements of vacuum 
tube, gaseous-tube and semiconductor device characteristics 
and of circuits utilizing such devices for the purpose of rectifica- 
tion, amplification, and oscillation; and industrial photo-electric 
ie l-and time delay relays. 

m 
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EE 353 Electrical Controls and Power Circuits (3-0)3 

[MA 203] 

[Not open to students majoring in Electrical Engineering] 

Power requirements in single-phase and three-phase power 
circuits; operating characteristics of various types of direct-cur- 
rent and alternating-current motors and generators; manual and 
automatic electric controls including photoelectric relays, time 
delay relays and motor control. 

EE 355 Introductory Electromechanics (3-0)3 

[EE 202] 

Introduction to magnetic circuits, energy in magnetic cir- 
cuits, forces and torque in electromagnetic devices, power and 
communication transformers with equivalent circuits, frequency 
response, and losses. Electromechanical energy conversion prin- 
ciples and electromechanical transducers. 

EE 360 Electromagnetic Theory I (3-0)3 / 

[MA 204] 

An intermediate course in electrostatics and magnetostatics 
using vector calculus. Topics include: the electric field, line and 
surface integrals, potential, the divergence theorem, Gauss's law, 
capacitance, conductors, dielectrics, Poisson's and Laplace's I 
equations, the Biot-Savart law, Stokes's theorem, scalar and vec- j 
tor magnetic potentials, force and torque on conductors, mag- 
netic circuits and inductance. 

EE 362 Signal and System Analysis (3-0)3 

[EE 202, MA 204] 

Natural and forced response of linear systems; exponential 
excitation, impulse response, and system function. Fourier series 
analysis, impulse method of coefficient evaluation. Fourier trans- ( 
forms, complex Fourier transforms and Laplace transforms ap- J 
plied to linear systems analysis. Paley-Wiener criterion and cau- 
sality. Distortionless ideal filters. Time-convolution in linear sys- I 
terns. L 

EE 403 Microwave Design Theory (3-0)3 i 

[EE 461] 1 

/! il 

An introductory course in the analysis and design of passive 
microwave devices beginning with a review of time-varying elec- 
tromagnetic field concepts and transmission lines. Impedance 
matching techniques, terminations, attenuators, phase changers, 
directional couplers, hybrids. Microwave devices employing Far- f 
aday rotation, electromagnetic resonators. Periodic structures. 
Microwave filter design. | ^ 
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EE 409 


(0-4)2 


Project Laboratory I 

[Permission of Instructor] 

The purpose of this course is to provide an opportunity for 
qualified electrical engineering seniors to investigate specific 
areas of interest. Interested students apply for specific projects 
as advertised by staff members. At the discretion of the staff, 
students are assigned as individuals or team members to the proj- 
ects. The projects themselves are research and development 
oriented and usually involve a substantial amount of laboratory 
work. A practical attitude and environment is maintained for the 
duration of the project. Design reviews, progress reports, and a 
final report is expected for each project. 

EE 410 Project Laboratory II (0-4)2 

[Permission of Instructor] 

The purpose of this course is to provide an opportunity for a 
student to either continue his investigation undertaken in EE 409 
or to initiate a new project which is not related to his EE 409 
work. 

EE 411 Logic Design of Digital Systems I (3-0)3 

[EE 328] 

An extension and elaboration of the number system, Boo- 
lean algebraic, and combinatorial logic concepts introduced in 
EE 328. An introduction to threshold and majority logic. Minimi- 
zation techniques including Boolean algebraic manipulation, the 
Karnaugh map method, and the Quine-McCluskey tabular meth- 
od. Simplification techniques are also applied to multiple output 
circuits and incompletely specified functions. Additional topics 
include basic digital system building blocks such as the adder 
and shift register, error detection and correction codes, and an 
introduction to sequential machines. 

EE 412 Logic Design of Digital Systems II (3-0)3 

[EE 411] 

The general characteristics of finite synchronous and asyn- 
chronous sequential machines. State diagrams, state tables, im- 
plication tables and graphs are used to determine equivalent 
states and therefore equivalent minimal sequential machines. 
State assignment and complete machine logic design. Hazards in 
combinational and sequential networks. Introduction to neural 
networks, Turing machines, and automata. 

EE 413 Linear Feedback Systems (3-0)3 

[EE 362] 

Concept of feedback: open loop and closed loop systems, 
feedback in electrical, mechanical, biological, economic and 
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social systems. Mathematical models of systems and linear ap- 
proximations. Transfer functions of linear systems, block dia- 
grams and signal flow graphs. Sensitivity, control of transient 
response, disturbance signals. Time domain performance: steady 
state errors, performance indices. Stability related to s plane lo- 
cation of the roots of the characteristic equation. Routh-Hurwitz 
criterion. Graphical analysis techniques: root locus, frequency 
response as polar plots and Bode diagrams. Closed loop fre- 
quency response and Nichols chart. 

EE 414 Feedback Control Systems (3-0)3 

[EE 413] 

Time domain analysis of feedback control systems, compen- 
sation, Truxal's emphasis procedure, complex control systems 
and ac carrier systems. 

EE 416 Electronic Amplifier Circuits (3-0)3 

[EE 320] 

An integrated treatment of the analysis and design of elec- ti 
tronic amplifiers. Topics such as noise, noise figure, intermodu- 
lation, intercept point, VSWR, and frequency response are cov- [\ 
ered. Emphasis is then placed on the choosing of electronic de- 
vices and circuit configurations based on amplifier and system 
design objectives. 

EE 417 Absolute and Symbolic Programming (3-0)3 

[EE 328] fie 

An introduction to absolute and symbolic programming and 
coding fundamentals. Typical digital computer organization; ® 
breakdown of functional blocks including arithmetic unit, con- 
trol unit, memory and input-output structure. Computer word 
formats; single and double precision, floating point and instruc- 
tion words. Machine instructions and methods of execution. 
Symbolic coding. Address modification, index registers and ■ g 
looping. Subroutines, calling sequences and utility routines. In- 
put-output programming, buffering, interrupt input-output. 
Macroinstructions. Table processing techniques. Programs will 
be run by students on the Electrical Engineering Department's 
HP2116B computer. 

EE 425 Wave Shaping and Generation I (3-0)3: 

[EE 320] fE 

Principles and methods of wave shaping and wave genera- 
tion using active and passive elements. Pulse transformers, delay 
lines, wideband amplifiers and steady-state switching character- 
istics of electronic devices. Clipping, comparator, clamping, and 
switching circuits. Logic circuits. ch an! 
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EE 426 Wave Shaping and Generation II (3-0)3 

[EE 425] 

Bistable, monostable and astable multivibrators. Negative 
resistance devices and switching circuits. Voltage and current 
time base generators. Blocking-oscillator circuits, sampling 
gates, counting and timing, synchronization and frequency divi- 
sion. 


EE 429 Network Synthesis (3-0)3 

I [EE 315, MA 315] 

Review of linear system analysis methods: consideration of 
- natural frequencies for impedance-by-inspection techniques. 
$ Tellegen's theorem: general reciprocity relation and driving- 
point impedance characteristics. Positive-real functions: defini- 
tions and tests. Hurwitz polynomials and Sturm tests. Properties 
^ of LCT, RCT, RLT, and RLCT one-ports with Cauer, Foster, and 
Brune network realizations. Partial-pole removals and introduc- 
:■ tion to transfer function realizations. 

JH 

v- EE 435 Special Topics in (3-0)3 

Electrical Engineering I 

ro [Permission of Instructor] 

An analytic consideration of one or more special topics se- 
1)3 lected from recent developments in the field of electrical engi- 
neering. 
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EE 436 Special Topics in (3-0)3 

Electrical Engineering II 

[EE 435] 

Continuation of EE 435. 

EE 439 Introduction to Electrical Systems (3-0)3 

[EE 362 and EE 320] 

An introduction to both power and communicative systems, 
including distributed constant transmission lines, power system 
operation, communication systems using amplitude, angular and 
pulse modulation, and a survey of radio propagation. 


1-0)3 


EE 440 Electrical Communication Systems (3-0)3 


nera- 


[EE 439] 


jela| A continuation of the study of communication systems in- 
icter eluding the statistical properties of signals and noise, data trans- 
ant mission, error detection and correction, signal to noise ratio and 
channel capacity of various systems. 
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EE 444 Electrical Power Systems (3-0)3 

[EE 355] 

Design and operation of present-day power networks con- 
sidered both from the viewpoint of economy and reliability in- 
cluding the problems of power and frequency control, system 
stability and fault analysis. 

EE 445 Analog Devices (3-0)3 

and Techniques 

[EE 320] 

A survey of analog devices and techniques. Primary em- 
phasis is on general techniques although conventional analog 
computers are discussed extensively as examples of the applica- 
tion of the techniques. Operational amplifiers, multipliers, am- 
plitude and time scaling. 

EE 446 Digital Devices (3-0)3 

and Techniques 

[EE 328] 

A survey of digital services and techniques. Primary em- 
phasis is on general techniques although conventional digital 
computers are discussed extensively as examples of the applica- 
tion of the techniques. Machine organization, number systems, 
Boolean algebra, arithmetic operations, memory devices, analog 
to digital conversion, and digital to analog conversion are dis- 
cussed. 

EE 454 Electromechanics (3-0)3 

[EE 202, MA 204] 

The principles of electromechanical energy conversion ap- 
plied to rotating machinery, control systems, and devices such as 
microphones, loudspeakers, accelerometers, servomotors, and 
space vehicles. A first course for the student of electrical engi- 
neering who will use rather than design electromechanical de- 
vices. 

EE 461 Electromagnetic Theory II (3-0)3 

[EE 360] I 

Extension of EE 360 to time varying fields. Topics include: | 
Faraday's law, displacement current, Maxwell's equations, plane j 
waves, Poynting's theorem, skin depth, transmission line theory, 
Smith chart, simple antennas. 

EE 463 Introductory Communication Theory (3-0)31 ^ 

[EE 362] * 

Temporal waveform multiplication and frequency convolu- 
tion applied to amplitude modulation. Introduction to phase and* 
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frequency modulation. Bessel functions, bandwidth of FM sig- 
nals. Sampling theorem and signal space. Multiplexing in fre- 
quency and time domains. Pulse modulation: amplitude, fre- 
quency, position and code (PCM). Signal comparison — correla- 
tion and energy spectral densities. Shot and thermal noise ap- 
plied to linear systems — noise figure. 


EE 465 Direct Energy Conversion (3-0)3 

[EE 355 or EE 454] 

[ Review of first and second law of thermodynamics; ther- 
moelectric, photoelectric, and thermionic conversion. Fuel cells, 
magnetohydrodynamic and electrogasdynamic conversion. Nu- 
clear fission, reactor theory, reactor control and operation, reac- 
tor shielding. 


EE 471 Modern Energy Conversion Methods (3-0)3 


[MA 204, PH 201] 
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[Not open to students majoring in Electrical Engineering] 

Dc electromechanical energy conversion, synchronous con- 
verters, inductive energy conversion, transformers. Dynamic 
analysis using Lagrange's equations. Thermoelectric, thermionic 
and photoelectric energy conversion. Fuel cells, magnetohydro- 
dynamic and electrogasdynamic conversion. This course is pri- 
marily intended to acquaint the nuclear engineer with the mod- 
ern energy conversion methods available for use in conjunction 
with a nuclear reactor. 


NOTE: Courses in the 500 Series are primarily intended for 
graduate students although they may be elected by well 
qualified undergraduate students. 
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EE 503 Solid-State Physical Electronics I 

[EE 360] 


(3-0)3 


Introduction to the behavior of solid-state electronic de- 
vices from the viewpoint of modern physics: review of classical 
mechanics and Maxwell's equations. The Bohr atom, wave-parti- 
cle duality, wave packets, Schroedinger's equation, band theory 
pf solids, electrons and holes. Mechanical and acoustical proper- 
ties of solids, semiconductor behavior. 


(3-0 


EE 504 Solid-State Physical Electronics II 

[EE 503] 


(3-0)3 


Continuation of EE 503. Semiconductor devices: Schottky 
diodes, p-n junction devices, junction transistors, field-effect 
ransistors, photo-diodes, varactors. Electro-optic devices, ther- 
no-electric devices, electro-luminescent diodes and laser 
liodes. Magnetism and magnetic devices. 
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EE 505 


(3-0)3 1 | 


Microwave Electronics I 

[EE 461] 

Elements of electromagnetic theory, transmission lines, 
impedance matching, waveguides, antennas, microwave oscilla- 
tors and amplifiers, klystrons, magnetrons, and traveling wave 
tubes. 


EE 506 


Microwave Electronics II 

[EE 505] 

Continuation of EE 505 


(3-0)3 


EE 507 


Electromagnetics I 

[EE 461] 


(3-0)3 


Solution of Laplace's and Poisson's equations in rectangular, 
cylindrical and spherical coordinates. Green's function and con- 
formal transformations. Also boundary value problems, radia- I 
tion, transmission lines and wave guides will be treated. 


EE 508 


Electromagnetics II 

[EE 507] 


(3-0)3 


Continuation of EE 507 


EE 509 


Linear Systems Analysis 

[EE 362] 


(3-0)3 


Classical solution of linear systems described by differential 
equations. Duals, analogs, and electromechanical systems. Sys- 
tem function, step and impulse response, and initial conditions. ] 
Time-domain convolution. Fourier analysis, series, and integral: 
impulse method for obtaining transforms. Laplace transforms: 
evaluation and properties. Complex variable theory: complex 
differentiation and Cauchy-Riemann equations. Complex inte- 
gration: Cauchy's theorem and Cauchy's integral formulas. Tay- 
lor and Laurent series and the residue theorem. Inverse Laplace 
transforms. Introduction to Z-transforms. 


EE 510 


(3-0)3 


Systems Analysis-State 
Variable Techniques 

[MA 533] 

State variable formulation and solution of differential equa- ' 
tions which arise in the treatment of mechanical, acoustical,] 
thermal, and electrical systems with consideration of canonical; 
forms for computer simulation. 


EE 515 


Nonlinear Control Systems 

[EE 413] 


(3-0)3, 


Analytic and numerical methods for the analysis and designk> 
of nonlinear control systems. Phase plane, describing function,!^ 
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I 

| the methods of Lyapunov and Popov and other nonlinear analy- 
sis techniques are treated. 


EE 517 Optimal Control Systems (3-0)3 

! [EE 413] 

A study of the analysis and design of optimal control sys- 
j terns. Both deterministic and random input signals are discussed. 
Introduction to adaptive control systems. 


EE 519 


(3-0)3 


l3 


1)3 


Sampled-Data Control Systems 

[EE 413] 

The sampling process, reconstruction of sampled signals, 
the Z transform. Block diagram and signal flow graph representa- 
tion of sampled-data systems and the time response of such sys- 
tems. 


EE 521 


(3-0)3 


Automata Studies 

[EE 412] 

Mathematical foundation of automata, including probabilis- 
tic logics, neuron analogs, Turing machines, and learning theory. 


EE 523 


(3-0)3 


pie* 
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Digital Computer Softwave 

[EE 563] 

Examination of computer system softwave as an information 
processing function. Description of information structures. For- 
mal languages, their syntax and semantics. Text processing pro- 
grams and text editors. Assembly language and processing. Real- 
time system softwave. Time sharing and program sharing tech- 
niques in real-time systems. 


EE 525 


34 


(3-0)3 


eqw 

istica 

onic* 


Simulation Techniques 

[EE 328, EE 445] 

A study of modern analog, digital and hybrid techniques for 
he simulation of continuous and discrete systems and process- 
es. The student is expected to study a number of practical en- 
gineering systems through the use of simulation techniques on 
available analog, hybrid and digital computers. 


(34 


!E 529 


desij 

nctio^ 


Network Synthesis 

[EE 362] 


(3-0)3 


A review of natural frequencies and analysis techniques; 
omplex variable topics such as conformal mapping, maximum 
nodulus theorem, and Laurent series. Tellegen's theorem. Posi- 
ive real (p.r.) functions developed from four different view- 


points, including reflection coefficients. Methods for testing p.r. 


. 
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functions; Hurwitz test, Sturm test, and residue tests. Quadratic 
forms and the testing for p.r. matrices. Properties of the driving- 
point and transfer immittances of LCT, RCT, and RLT networks, 
Cauer and Foster network realizations, partial pole removals. 
Cauer transformations. RLCT Brune realizations. 


EE 530 Network Synthesis II (3-0)3 

[EE 529] 

RLCT driving-point synthesis methods of Darlington, Bott- 
Duffin, Miyata and Fialkow-Cerst. Transfer synthesis methods of i 
Darlington, constant-resistance lattice, RC ladder. Approxima- 
tion problems using Butterworth functions, dissipation and pre- 
distortion techniques. An introduction to active network syn- 
thesis. 


(3-0)3 




EE 537 Introduction to Bio-Medical Engineering 

[EE 320] 

A survey of the use of engineering methods in the life sci- 
ences. Topics covered include instrumentation techniques and 
devices, computer diagnosis of disease, computer aided data 
analysis, telemetry, ultrasonic techniques, artificial organs, 
prosthetic devices, biological modeling and simulation. Neces- ( ( e 
sary biological background information is introduced as needed, j | 3( 


EE 539 


Biological Systems 

[EE 413, EE 445, EE 537] 


(3-0)3 


A discussion of the application of modern control theory to , 


the study of biological systems. Modeling and simulation tech 
niques are emphasized. Necessary biological background infor 
mation is introduced as required. 


EE 545 


Coding Theory 

[MA 533] 


(3-0)3 


I of v 


Concepts and recent developments in the use of codes for f|| [ 0IT1 
error control in data handling systems. Encoding and decoding 
procedures and their implementation in computational algo-mjj 
rithms and hardware organizations are investigated in detail. f oi 3 


(3-0)3 f ooavj 


EE 547 Statistical Communication Theory 

[MA 584] 

A study of statistical communication problems. Particular 
topics include the description of signals and noise as stochastic 
processes, optimum smoothing and prediction and statistical 
decision theory. 
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EE 548 Information Theory (3-0)3 

[MA 584] 

A study of the probabilistic measure of information trans- 
mitted by information sources, the determination of the infor- 
mation handling capacity of communication channels and funda- 
mental coding theorems. 

EE 549 Introduction to Lasers and Masers (3-0)3 

[EE 360 or PH 353, EE 403] 

A first course on Lasers and Masers not requiring quantum 
mechanics as a prerequisite. Classical electric and magnetic di- 
pole models are developed to describe the quantum interaction 
between atoms or molecules and the radiation field. This course 
is designed to prepare the student to read the literature on the 
subject. 

EE 551 Electro-Optics (3-0)3 

[EE 362, EE 461, EE 549] 

Principles of optical propagation as described by the Fres- 
nel-Kirchoff Integral and the Rayleigh Integral, concept of trans- 
form theory as applied to optical imaging systems, transform 
theory of conjugate focal plane of lenses in coherent optical sys- 
tems, geometrical optics as described by Newtonian lens formu- 
lae and principles of holographic three-dimensional wavefront 
reconstruction. 

EE 552 Electro-Optics II (3-0)3 

[EE 551] 

Continuation of EE 551. 

EE 561 Computer Organization and Design (3-0)3 

[EE 411, EE 417] 

A critical examination of the organization of present day 
digital computers from both the softwave and hardware points 
of view. Computer design with hardware-software trade-off. 
Comparison of instruction sets, their hardware implementation. 
Examination of the input-output structures of selected examples. 
Multi-processing and parallel processing. Detailed examination 
of a large system and of several mini-computers. Students are 
expected to simulate certain aspects of the example computers 
on available digital computers. 

EE 563 System Programming (3-0)3 

[EE 417] 

The definition of system programming as programming in a 
multi-user environment. Programming with and for interrupts. 
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Reentrant programming, pure procedures. Communication be- 
tween program modules. Nested calls, the push-down stack. 
Recursive program calls. Reentrant interrupt programming. Acti- I 
vation records and program sharing. Character and list handling ' 
routines. Input-output systems. Representative programs of the 
above topics will be programmed by the student in assembly 
language on the HP 2116B computer. 

EE 571 Introduction to Radar Systems (3-0)3 

[EE 439] 

Introduction to both pulsed and C.W. radar systems. Detec- 
tion of radar echos in noise. The radar equation and its use in 
estimating performance of a radar system. Estimation of range, 
direction and velocity of targets. Moving target indicators (MTI). i 
Pulse compression and other advanced techniques. Discussion 
of elements of practical radar systems. 

EE 975 Basic Electricity (3-3)4 

[PH 942, 45.41] 

[For Engineering Technology students only] 

An introduction to electric circuits for students who have a 
background in basic principles of electricity and magnetism. In- 
cludes illustrative laboratory projects. 

i II 

EE 978 Basic Electronics (3-0)3 

[EE 975] 

[For Engineering Technology students only] 

A background subject in electronics presenting the proper- fr 
ties and applications of vacuum tube and semiconductor de- ;t 
vices. Intended for the student who will use rather than design 
electronic circuits. I 


INDUSTRIAL MANAGEMENT 

11 

IM 371 Operations Research (3-0)3 

An analysis of linear probabilities systems. Concurrent pres- i!0f 
entation of examples in the area of system reliability, congestion 
processes, search procedures, inventory control, and other oper- 
ating problems of systems. 

IM 372 Production Problems (3-0)3 

[BA 371] 

A quantitatively oriented case course stressing the function- % 
al interrelationship of major manufacturing decisions facing 1 ft 
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management. Emphasis will be placed on problems of opera- 
tions management, including scheduling, inventory control and 
facilities design, and methods of implementation, applied theory 
of mathematical programming, simulation, statistical models and 
organizations design. 


IM 483 Statistical Quality Control (3-0)3 

[MA 383 or EC 212] 

Control charts for maintaining the quality of manufactured 
products and sampling plans for the reduced inspection of man- 
ufactured products and of raw materials. 


IM 500 Research Seminar V 

[Permission of Department Head] 

Designed to give the better student an opportunity, under 
the direction of a faculty member, to do research in, and report 
. on, an area of special interest. 


v LANGUAGES AND LITERATURE 


LL 109-110 

H3 : 


English for International 
Students 


(3-0) (3-0)6 


Ai- 

de- 


Training in exposition. Reading and evaluation of selections 
representative of the major literary types. Designed to meet the 
English requirement for those for whom English is a second lan- 
guage. 


LL 111-112 English I and II (3-0) (3-0)6 

Introduction to literature through the essay, non-dramatic 
prose fiction, poetry, and drama. Critical papers. 


facir 


LL 207 


Oral Business Communication 


1-0 

pres 

stiff 


(3-0)3 

Techniques and ethics of oral presentation. Panels, discus- 
sions, and problems. Frequent use of language laboratory. Limit- 
ed to fifteen students. 


LL 209 


Technical and Scientific 
Communication 

[LL 111-112] 


(3-0)3 


Training in the theory, design, and organization of reports in 
Il( science and industry. Preparation of written and oral reports for 
specific scientific and technical problems. 


LL 213 Introduction to English Literature: to 1798 (3-0)3 

[LL 111-112] 

Interpretation and criticism of selections from the major 
writers in the chief periods of English Literature to 1798. 

LL 214 Introduction to American Literature: (3-0)3 

from 1865 

[LL 111-112] 

Interpretation and criticism of selections from the major 
writers in the chief periods of American Literature from 1865. 


LL 215 Introduction to American Literature: (3-0)3 

to 1865 

Interpretation and criticism of selections from the major j l 
writers in the chief periods of American Literature to 1865. 

LL 216 Introduction to English Literature: 

from 1798 

[LL 111-112] 

Interpretation and criticism of selections from the 
writers in the chief periods of English literature from 1798. 


(3-0)3 


major 


LL 218 


(3-0)3 


Afro-American Literature 

[LL 111-112] 

A study of poems, plays, short stories and novels by Negro- 
Americans from 1920 to the present, including Langston Hughes, 
Richard Wright, James Baldwin, Ralph Ellison, and others. 




LL 219 The Film in Communication (3-0)3 

The film as a medium for communication. Historical evolu- 
tion of screen conventions. Emphasis on analysis and evaluation 


of film. 
LL 222 


Educational Broadcasting Philosophy 

[Permission of Instructor] 


(2-2)3 


OObjectives which may be set for various types of broadcast sta- 


ll 


tions, and the formulation of plans to achieve these objectives. No 


Station management and operations in each type of station with ffiid 

omnhacic on cti irlont-ri in orlnr ration ex I etatinne Tho 3 rt of an- ' 


emphasis on student-run educational stations. The art of an- (for 
nouncing and program development. Discussion of F.C.C. policy No 
relative to educational broadcast stations. i(^s 


LL 233 


(3-0)3 j I 


Comparative Literature 

[LL 111-112] 

A consideration of at least six world classics as keys to the J Slide 


development of modern culture. 


Midi 
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LL 234 Shakespeare (3-0)3 

[LL 111-112] 

Shakespeare's chief tragedies, comedies, and chronicles. 
Consideration of Shakespeare's views on the nature of man. 

LL 235 English Drama After Shakespeare (3-0)3 

A study of main trends in English dramatic literature from 
1600 to the present: comedy of humors, comedy of manners, 
heroic tragedy, sentimental comedy, satire, problem play, 
theatre of the absurd. Readings will include representative work 
of Ben Jonson, Congreve, Dryden, Goldsmith, Sheridan, Shaw, 
Samuel Beckett, and others. 


LL 238 Science and Literature (3-0)3 

A study of primarily literary works with scientific subject 
matter. Major topics include (1) the scientist as hero, (2) aesthet- 
ic implications of scientific discoveries, (3) the controversy over 
the "two cultures." Wide range of readings from Lucretius to 
Brecht's Galileo. [Not a course in science fiction.] 


LL 259-260 Elementary German (3-0) (3-0)6 

Fundamentals of grammar and basic vocabulary. Audio-lin- 
gual emphasis in developing proficiency in speaking, compre- 
hension and reading. Tapes available for laboratory use. No 
credit for the first semester without the second. 

LL 261-262 Elementary Technical German (3-0) (3-0)6 

Introductory course designed for students who wish to ac- 
quire facility in translating scientific material from German to 
English. Introduction to fundamentals of grammar, problems of 
syntax and idiom, with emphasis on scientific terminology. No 
credit for the first semester without the second. 

LL 263-264 Elementary French (3-0) (3-0)6 

An introduction to the study of the French language to de- 
velop a reading knowledge. Limited practice in pronunciation 
and writing. No credit for the first semester without the second. 
For students who have had less than two years of secondary 
school training in French. No credit for the first semester without 
the second. 

LL 265-266 Elementary Russian (3-0) (3-0)6 

An introduction to the study of the Russian language for 
students who have not previously studied Russian, or for those 
who have studied it for not more than one year at the secondary 
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level. Emphasis on basic grammar and on understanding both 
written and spoken Russian. Tapes available for laboratory use. 
No credit for the first semester without the second. 


LL 267-268 Elementary Spanish (3-0) (3-0)6 

An introduction to the language for those who have not 


previously studied Spanish or who have not had more than one 
year of the language at the secondary level. Emphasis on the lan- 
guage as heard and spoken, as the first step in developing skills 
in reading and writing. No credit for the first semester without 
the second. 


LL 309 


Woman in Modern Fiction 


(3-0)3 


A study of the changing role of women in our society as 
viewed and recorded by the literary artist. The study will extend 
from Thomas Hardy and D.H. Lawrence to the present, and con- 
centrate finally on the current Liberation movement. 


LL 


LL 313 


LL 315 


Myth and Symbol in Literature 

[LL 111-112] 


LL 316 


li 


311 Creative Writing and Advanced Composition (3-0)3 

A course designed to develop the student's natural ability in 


verbal expression. Original works of short fiction, poetry, and 
exposition will be presented and discussed at regular intervals 
throughout the term. 




Introduction to Continental Literature (3-0)3 

[LL 111-112] 

Interpretation and criticism of selections from major Conti- : r 
nental writers through the Renaissance. 


(3-0)3 


LL 314 Continental Literature Since the Renaissance 

[LL 111-112] 

Interpretation and criticism of selections from major Conti- 
nental writers of the Neoclassic through the modern period. 


(3-0)3 


An examination of the use of myth and symbol in modern 
literature for its thematic and cultural-historical significance. 
Emphasis on the analysis literature selected from the works of 
Dostoevski, Gide, Mann, Conrad, D.H. Lawrence and others. 


m 


•l 3 


(3-0)3 


The English Bible as Literature 

[LL 111-112] 

The several main genres of Biblical literature considered as 
literature. 


% 

hi 
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LL 318 


The Evolution of the Existential Hero (3-0)3 

The development of the alienated hero in fiction from Sten- 
dahl, and Camus with emphasis upon the works of the following 
authors: Stendhal; Melville; Dostoevski; Gide; Sartre; Camus; 
Hemingway and Beckett. 

LL 319-320 The Image of Man in Western Thought (3-0) (3-0)6 

The first semester is not a prerequisite to the second. Exami- 
nation of the major ideas and cultural influences in Western 
Thought from the fall of Rome to the present as reflected in liter- 
ature, the visual arts and music. 

Semester I: The Latin Middle Ages to the French Revolution 
Semester II: The Industrial and Scientific Revolution to the 
Emergence of the Absurd. 

LL 333 Problems of Philosophy (3-0)3 

[LL 111-112] 

An introduction to some of the persistent problems of eth- 
ics and metaphysics and the solutions offered by modern think- 
ers. 

LL 335 The Southern Renaissance in 

American Literature 

An investigation of universal implications in "regional" litera- 
ture: Faulkner, Flannery O'Connor, Robert Penn Warren, Eudora 

I Welty, James Agee, William Styron, Ralph Ellison, Truman Ca- 
pote, James Baldwin. 

LL 341 Satire (3-0)3 

[LL 111-112] 

A study of a literary genre. Selected readings from Horace 
and Juvenal through Orwell and Burgess. 

LL 342 Utopian Literature (3-0)0 

A study of utopias from Plato through Bacon to Bellamy, 
i, Wells, and Clarke. 

L 344 Modern American Poetry (3-0)3 

An inductive investigation into recent trends in American 
■'erse, using the work of Frost, Pound, Eliot, and Williams as in- 
tructive points of departure and culminating in student investi- 
;ation of individual poets of special interest. 
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LL 345 


(3-0)3 


Modern Irish Literature 

[LL 111-112] 

Irish writing from 1890 to the present, with special emphasis 
on the works of Yeats, Synge, O'Casey, Joyce, O'Connor, and 
O'Faolain. 


LL 363-364 Intermediate French (3-0) (3-0)6 

[LL 264 or equivalent] 

An intensified study of the language through continued 
acquisition of audio-lingual skills with emphasis on improving 
reading and writing. Use of language tapes, records, newspapers, 
magazines and other media. French will be the language of the 
classroom, as far as student ability will permit. No credit for the 
first semester without the second. 


LL 365-366 Intermediate Literary and (3-0) (3-0)6 

Conversational Russian 

[LL 266 or equivalent] 

An intensified study of the language, with increased oppor- 
tunity for speaking and writing the language. Russian short sto- 
ries, essays and other written material will be supplemented by 
language tapes and records. No credit for the first semester with- 
out the second. 



i 


LL 367-368 Intermediate German (3-0) (3-0)6 

[LL 262 or equivalent] 

Practice in oral and written expression with emphasis on 
idiomatic expression, training in syntax, and composition. Sec- 
ond term devoted to selected reading and discussion of signifi- 
cant works in prose and lyric poetry to acquaint the student with 
outstanding authors, ideas, and movements in German literature. 
Tapes available for laboratory use. No credit for the first semes- 
ter without the second. 

LL 369-370 Intermediate Spanish (3-0) (3-0)6 

[LL 268 or equivalent] 

Intensified study of the language, with increased opportuni- 
ty for speaking and writing. Frequent opportunity for oral pres- 
entation in small groups. Readings will include contemporary 
writings as well as selected masterpieces of Spanish literature. 
Tapes and records for laboratory use, Spanish will be the lan- 
guage of the classroom insofar as student ability permits. No 
credit for the first semester without the second. 
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LL 435 English Literature of the Eighteenth Century (3-0)3 

[LL 111-112] 

A survey of the prose and verse (excluding drama and the 
novel), with emphasis on the relationship between the literature 
and the intellectual background. 

LL 436 English Romantic Poets (3-0)3 

[LL 111-112] 

A close study of Wordsworth, Coleridge, Byron, Shelley, and 
Keats. Attention will be centered on the ways each of these 
poets articulates characteristically Romantic ideas. 

LL 443 Science Fiction (3-0)0 

A study of major works in science fiction and fantasy from 
Wells and Tolkien through Heinlein and Delaney. Emphasis is 
literary and historical. 

LL 444 Popular Culture (3-0)3 

A study of the Hero in American popular culture. Selected 
heroes include the Cowboy, the Tough Guy, the Secret Agent, 
the Politician, the Black, and the Musician. Movies, records, 
magazines, TV, and popular literature will be used. 

LL 467 Seminar in German Masterpieces (3-0)3 

Selected reading in German Literature from the seventeenth 
to the twentieth century. Discussion and analysis of significant 
German novels, novellen, drama, and lyric poetry. May be taken 
only upon recommendation of the instructor. 

LL 471 The Modern American Novel (3-0)3 

[LL 111-112] 

A consideration of the outstanding American novelists from 
1920 on. Selected works of Faulker, Hemingway, Wolfe, and 
others. 

LL 472 The Modern British Novel (3-0)3 

[LL 111-112] 

The development of the novel in English literature from 
Conrad and Hardy through Huxley and others. Selected novels 
are read and discussed. 

p ft 

LL 473 World Drama (3-0)3 

[LL 111-112] 

A survey of the main currents in world drama from early 
Greek drama to modern European drama. Selected significant 
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plays from the representative periods in the historical develop- 
ment of world drama are read and discussed. 

LL 474 Modern Drama (3-0)3 

[LL 111-112] 

An analysis of major forces in drama from the time of Ibsen 
to present. Selected representative plays are read and discussed. 

LL 476 Nineteenth-Century British Novel (3-0)3 

[LL 111-112] 

The dominant literary form of the period studies in a repre- 
sentative novel of each of the major novelists from Scott to Eliot, 
including Austen, Dickens, Thackeray and Emily Bronte. 


LL 481 Classical Literature (3-0)3 

An examination of the contributions of the Greeks to our 
literary culture. The influences of Greek thought, art, and politics 
are studied in selected readings and discussions in seminar 
meetings. 

LL 482 The Short Story (3-0)3 

A critical survey of the growth and development of the short 
story. Consideration of the works of key writers in this genre. 

LL 495-496 Reading and Research (3-0) (3-0)6 

[LL 111-112] 

Independent study under the guidance of individual mem- 
bers of the department. Consideration for admission limited to 
Juniors and Seniors with "B" average. 

LL 961 British Literature (3-0)3 

[For students in Engineering Technology only] 

An introduction to British Literature from the Anglo-Saxon 
Period to the Contemporary Period, with emphasis on major 
authors and key periods. 

LL 962 American Literature (3-0)3 

[For students in Engineering Technology only] 

An introduction to the literature of the United States from 
the Colonial Period to the Contemporary Period, with emphasis 
on major authors and historical background. 
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MATHEMATICS 

MA 101 Mathematical Analysis I (3-0)3 

Review of algebra, factoring, functions and graphs, linear 
equations, exponents and radicals, quadratic equations, inequal- 
ities, mathematical induction, progressions, logarithms, mathe- 
matics of investment, permutations and combinations. 

MA 102 Mathematical Analysis II (3-0)3 

Analytic geometry; circle, parabola, ellipse, hyperbola. Cal- 
culus; differentiation, optimization of functions, integration, and 
applications of calculus to business operations. 


MA 103 Calculus I (3-0)3 

Functions and graphs, equations of straight lines, the conics, 
the differentiation of algebraic functions together with applica- 
tions involving tangent lines and velocity and acceleration, scalar 
product of two-dimensional vectors, the indefinite integral and 
area under a curve. 

MA 104 Calculus II (3-0)3 


[MA 103] 

Applications of differentiation involving related rates, differ- 
rt entials, maxima and minima; methods of integration including 
parts, trigonometric substitution and partial fractions; the differ- 
entiation and integration of exponential, logarithmic and trigon- 
ometric functions; hyperbolic functions, and parametric equa- 
tions. 


MA 201 Mathematical Analysis III 

[MA 102] 


(3-0)3 


0 ) 1 . 


xon 


Sets, set operations, logical statements, Boolean algebra, 
decision making bodies, binary arithmetic, digital computers 
(design and operation), functions and managerial planning, func- 
tions and their use in economics and business, and mathematics 
of investment and finance. 


ajor 


MA 
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Mathematical Analysis IV 

[MA 201] 


(3-0)3 


HW 

jrotf 

hai 


Linear programming with graphs and ordinary algebra, vec- 
tor algebra and matrix algebra used in linear programming, sim- 
plex method, transportation method, differential calculus, limit 
concept and continuity of a function, integral calculus and appli- 
cations of calculus in business operations. 
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MA 203 


(3-0)3 


Calculus III 

[MA 104] 

Applications of integration including volumes, length of arc, 
curvature, work and center of gravity; determinants, scalar and 
vector products of three-dimensional vectors, partial differentia- 
tion, the solution of differential equations including linear, exact, 
homogeneous and nonhomogeneous; applications of differen- 
tial equations. 

MA 204 Calculus IV (3-0)3 

[MA 203] 

Applications of multiple integration including volumes, 

areas, center of gravity, and moment of inertia; polar coordi- 
nates, series including MacLaurin's and Taylor's; applications of 
series including series solutions of differential equations. 

MA 221 Linear Algebra (3-0)3 

[MA 104] 

Mathematical induction, the properties of sets, mappings 
and mathematical logic; vectors in Rn, vector spaces, matrices, 
linear mappings, the effect of a change of basis, the matrix asso- 
ciated with a linear map; applications to geometry. 

MA 222 Linear Algebra (3-0)3 

[MA 221] 

Scalar products and orthogonality, matrices and bilinear 
maps, polynomials and matrices, triangulation of matrices and 
linear maps, the Spectral Theorem, matrix analysis, applications 
to differential equations. 

MA 301 Advanced Calculus for Applications (3-0)3 

[MA 204] 

Series solutions of ordinary differential equations, special 
functions, Laplace transformation, vector calculus, and matrices. 

MA 302 Advanced Calculus for Applications (3-0)3 

[MA 301] 

Fourier series and integrals, boundary value problems and 
orthogonal functions, partial differential equations, partial differ- 
ential equations, partial differential equations in engineering 
problems, and complex analysis. 

MA 305 Introduction to Real Analysis (3-0)3 

[MA 204] 

Sets and functions, equivalence and countability, sets and 
sequences of real numbers, limits and metric spaces. 


MA 306 


Introduction to Real Analysis 

[MA 305] 


(3-0)3 


Continuous functions in metric spaces, connectedness, 
completeness, compactness, the Riemann integral, derivative, 
the Lebesgue integral. 


MA 315 Complex Variables for Engineers 

[MA 204] 

[For Electrical Engineering Majors] 


(3-0)3 


Functions of complex variables with special emphasis on 
Electrical Engineering applications, analytic functions, deriva- 
tives, Cauchy-Riemann conditions, Laplace's equation and con- 
jugate functions. Line integrals, Cauchy's integral theorem, inte- 
gral formula and residue theorem. Classification of singularities, 
properties, and applications of Taylor and Laurent series. Calcu- 
lus of residues, maximum modulus theorem and Bronwich inte- 
gral. Conformal mapping including Schwarz-Christoffel and Bilin- 
ear fractional transformations. 

MA 321 Modern Algebra (3-0)3 


[MA 222] 


Elementary group theory, groups, cosets, normal subgroups, 
quotient groups, isomorphisms, homomorphisms, series of 
groups, the Sylow Theorems, free groups and homology groups. 


MA 334 


Projective Geometry 


(3-0)3 


[MA 222] 

Foundations of geometry, homogeneous coordinates, 
projective spaces, conics, linear transformations and surfaces. 


MA 343 Advanced Differential Equations 

[MA 204] 


(3-0)3 


Formulation, solution and applications of linear and nonlin- 
ear ordinary differential equations, existence and uniqueness 
theorems, transform and numerical methods. 


MA 344 Advanced Differential Equations 


(3-0)3 


[MA 343] 


Difference equations, boundary value problems, partial dif- 



( 2 - 0)2 


[MA 104] 

[Offered both semesters] 

An introduction to digital computer programming with con- 


:entration on the preparation of programs in the Fortran pro- 
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gramming language. The Institute's computer will be used for 
processing of practice problems. 


MA 362 Numerical Analysis (3-0)3 

[MA 203 and 361] 

Numerical methods for solving engineering problems in- 
cluding: finite and divided differences, collocation polynomials, 
interpolation, numerical intergration and differentiation, solu- 
tion of differential equations, systems of linear and nonlinear 
equations, root-finding techniques, and curve fitting. Computer 
applications are stressed throughout. 

MA 381 Operations Research I (3-0)3 

[MA 104 or MA 202] 

The use of decision models in industrial systems. Quantita- 
tive approach to the industrial alternative. Fundamentals of 
probability and statistics, PERT techniques, methods of optimiza- 
tion using calculus, inventory control models and queuing mod- 
els. 


MA 382 Operations Research II (3-0)3 

[MA 381 ] 

A continuation of MA 381. Topics include: linear program- o 
ming, transportation models, nonlinear programming, dynamic l( 
programming, games and strategies, Markov analysis, and simu- 
lation techniques. 


MA 383 Statistical Methods (3-0)3 

[MA 104] 

[Offered both semesters] 

The application of modern statistical techniques to the 
treatment of experimental data. Characteristics of distributions, 
significant differences, linear correlation, and analysis of vari- 
ance. Introduction to the planning of industrial experiments. 


(3-0)3 | pty 


MA 407 Introduction to Probability Theory 

[MA 204] 

Study of sample spaces, combinatorial analysis, probability 
distributions, random variables, central limit theorem. 


L 


I 


MA 408 Introduction to Mathematical Statistics (3-0)3 

[MA 407] 

Treatment of data, measurements of dispersion, sampling, 
estimation, tests of hypotheses, regression theory and study of j 
correlation. 
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MA 411 


(3-0)3 


Complex Variables I 

[MA 204] 

Complex numbers, point sets, and elementary functions; an 
introduction to analytic functions; classification of singularities; 
line integrals; Cauchy integral formula; power series and resi- 
dues and poles. 

MA 412 Complex Variables II (3-0)3 

[MA 411] 

Conformal mapping, Schwarz-Christoffel transformation, 
applications, and further topics in Theory of Functions. 

MA 422 Topics in Algebra (3-0)3 

[MA 321] 

Elementary ring and field theory, quotient rings and ideals, 
homomorphisms or rings, rings of polynomials, algebraic exten- 
sions, automorphisms of fields, separal extensions. Galois Theo- 
ry, introduction to categories and functions. 


MA 431 Topology I (3-0)3 

[MA 305] 

Cardinality, partially ordered sets and Zorn's lemma, topol- 
ogy of the line and plane, topological spaces, continuity and 
I topological equivalence. 

MA 432 Topology II (3-0)3 

[MA 431] 

Metric and normed spaces, compactness, connectedness, 
product spaces, function spaces, fundamental group. 

MA 434 Matrix Algebra (3-0)3 

[MA 204] 

ins 

an I Algebra of vectors, matrices, and determinants; linear trans- 
formations; linear vector spaces; characteristic roots and reduc- 
tion to diagonal form; quadratic forms; and applications to 
4 physics. 


MA 452 Applications of Numerical Analysis (3-0)3 

[MA 204 and MA 361 or Equiv.] 

Iterative solutions of transcendental equations. Rapidity of 
convergence and error estimates. Numerical'differentiation and 
integration. Extrapolation and Romberg quadrature, interpola- 
tion, numerical solution of ordinary differential equations. Pre- 
dictor-corrector formulas. Partial differential equations. Applica- 
tions, computer solutions. 
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MA 475 Mathematical Logic (3-0)3 

[Senior Standing] 

Propositional and statement logic. A rigorous development 
of the science of deductive logic with an emphasis on the nature 
of the logical structure underlying mathematical systems. 


MA 497 Foundations of Mathematics (3-0)3 

[Senior Standing] 

The axiomatic method, set theory, transfinite arithmetic, the 
real number system, and philosophies of mathematics. 


MA 498 Mathematics Seminar (3-0)3 

[Senior Standing] 

Student reading, writing and criticism, topics from current 
literature, and review of some important elements of the under- 
graduate work. 


MA 501 Advanced Real Analysis I (3-0)3 

Introduction to the real and complex number systems, ele- 
ments of set theory including the Bolano-Weierstrass and Heine- 
Borel theorems, numerical sequences and series, continuity. 

MA 502 Advanced Real Analysis II (3-0)3 

Differentiation, Riemann integration, sequences and series 
of functions, and functions of several variables. 


MA 


511 Complex Analysis I (3-0)3 

Topology of the complex number, analytic functions, Cau- 


chy integral theorem, Cauchy integral formula, power series, res- 
idue calculus and applications, entire functions. 


MA 512 Complex Analysis II (3-0)3 

Picard's theorems, Riemann mapping theorems, Weierstrass 


P-function, prime number theorem, analytic continuation, Rie- 
mannian manifolds, Weierstrass monodromy theorem, Weier-;- 
strass factor theorem, Mittag-Leffler theorem. 


MA 533 


(3-0)3 


Matrix Theory 

[MA 204] 

Algebra of vectors, matrices, linear transformations and vec- 
tors, matrices and determinants, linear transformations and vec- 
tor spaces, characteristic values and diagonal forms, calculus of 
matrices, matric polynomials, matric differential equations and 
applications. 


m 
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MA 


542 Fourier Series and Boundary Value Problems 

[MA 204] 


(3-0)3 


The Fourier series as a tool of analysis, orthogonal func- 
tions, convergence tests, the Fourier integral, partial differential 
equations of physics and engineering, and boundary value prob- 
lems. 

MA 547 Integral Equations (3-0)3 

Exact, iterative, and numerical techniques for the solution of 
linear Volterna and Fredholm integral equations; theorems for 
general operators; symmetric kernels, orthognal system of func- 
tions and the Hilbert-Schmidt theorem; relation of integral 
equations to differential equations; application of the Rayleigh- 
Ritz, Galerkin, and variation-iteration techniques to the solutions 
of eigenvalue-eigenfunction problems occuring in Mathematical 
Physics and Engineering. 


MA 551 Calculus of Variations 


H \ [MA 204] 

The first variational problem; necessary conditions; Euler's 
equation. Generalization to several dependent and independent 
variables. Constraints and Lagrange multipliers. Applications to 
dynamics and elasticity. Hamilton equations, Sturm-Liouville 
les problems, direct methods; Rayleigh-Ritz method. 
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MA 575 Operational Mathematics (3-0)3 

[MA 204] 

The Laplace transform and its properties and uses, as in 
translation of a time function, and in convolution, differentia- 
tion, and integration. Applications in the analysis of vibrations, 
deflections, and electric circuits, problems in partial differential 
equations, and Fourier transforms. 
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Analysis of Random Processes 

[Permission of Instructor] 


(3-0)3 
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Axiomatic definition of Probability. Combined Experiments, 
Bernoulli Trials, Asymptotic Theorems, Bayes Theorem. The con- 
cepts of both discrete and continuous random variables, and 
functions of one or more random variables. The use of contin- 
uous probability density functions to describe both discrete and 
continuous phenomena. Expected value, moments, characteristic 
functions, mean square estimation. Sequences of continuous 
random variables, convergence concepts, law of large numbers, 
Central Limit Theorem. 


MECHANICAL ENGINEERING 


ME 104 Design Graphics (1-0)1 

The design process, sketching; pictorial methods; conven- 
tional representation; graphs, diagrams; presentation of ideas. 

ME 205 Introduction to Engineering Design (2-3)3 

[ME 104] 

The process of mechanical design, with emphasis on graphi- 
cal communication and layout. Lectures on design, drawing, 
dimensioning, fasteners, gears, cams, bearings and manufactur- 
ing techniques. Laboratory experiences in sketching, layout and 
design drawing. Demonstrations of machine tool operations in- 
cluding numerical control. Students must complete a compre- 
hensive design project. 

ME 206 Mechanical Engineering Laboratory I (3-0)1 

[ME 220, ME 242 Concurrently] 

A series of laboratory experiments which supplement the 
simultaneous classroom activities in mechanics of materials and 
thermodynamics. 

ME 208 Introduction to Kinematics (3-0)3 

A study of the basic principles of kinematics. Topics in- 
volved are rolling cylinders and cones, gearing, gear train design, 
epicyclic gear trains, flexible connectors including stepped pul- 
ley and cone design, cam design, linkages, and miscellaneous 
mechanisms. Available equipment serves as the basis of prob- 
lems and assignments. 

ME 211 Mechanics I (3-0)3 

[MA 104, PH 101] 

Vector concepts of force and the moment of a force; the 
equilibrium requirements for rigid and deformable bodies. Force 
and deformation analysis including statically indeterminate situa- 
tions. The concept of stress and strain at a point. The stress- 
strain-temperature relations. 

ME 212 Mechanics and Properties of Matter (4-0)4 

[MA 204 concurrently] 

[Primarily for EE students] 

This course covers selected topics in Mechanics which are 
of fundamental importance to students majoring in Electrical 
Engineering. These include equilibrium of rigid and deformable 
solids, elastic moduli, kinematics, dynamics. Newton's laws, i 
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energy and momentum methods. Emphasis is given to colliding 
particles, central force systems, vibrating systems, and electrical 
analogues. Vector methods are stressed. 

ME 215 Analytic Mechanics I (3-0)3 

[MA 104, PH 101] 

[Primarily for CN, PL, and TE students] 

Statics and an introduction to mechanics of materials. Top- 
ics include vectors; force systems; moments; friction; moment 
of inertia; stress and strain in tension, compression, and torsion; 
principal stresses; and shear and moment relations. 

ME 216 Analytic Mechanics II (3-0)3 

[ME 215] 

[Primarily for CN, PL, and TE students] 

Dynamics and mechanics of materials. Topics include beam 
deflection; eccentric loadings; column theories; kinematics of 
particles and rigid bodies; kinetics of rigid bodies; principles of 
work, energy, impulse, and momentum; and periodic motions. 

ME 220 Mechanics of Materials I (3-0)3 

[MA 203, ME 211] 

Stress and deformation analysis of bodies under axial, tor- 
sional, flexural, and combined loading. Composite materials. 
Energy methods. Buckling. 

ME 242 Thermodynamics (3-0)3 

[MA 203, PH 102] 

A detailed development of the first and second Law as ap- 
plied to an open and closed system in steady and unsteady flow. 
Thermodynamic properties of pure substances, condensible 
vapors and the perfect gas. The concept of entropy, reversibility, 
irreversibility, and availability. Energy Conversion cycles. 

ME 271 Machine Tool Laboratory (1-3)2 

[Primarily for IM and PL students] 

The use of basic machine tools such as the lathe, shaper, 
drill-press, and milling machine, as well as the uses of measuring 
instruments, threads, and gears. Lectures and demonstrations 
cover topics such as pattern work, foundry practice, die-casting, 
welding, gears, and gearing. 

ME 304 Materials Laboratory (0-3)1 

[ME 220, ME 309] 

Use of various testing equipment to establish material param- 
eters used in structural analysis. 
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(0-3)1 


ME 307 Mechanical Engineering Laboratory II 

[ME 309, ME 382, ME 395, all concurrently] 

A series of laboratory experiments which supplement the 
simultaneous classroom activities in dynamics, fluid mechanics 
and materials science. 


(0-3)1 


ME 308 Mechanical Engineering Laboratory III 

[ME 343, ME 354, both concurrently] 

A series of laboratory experiments which supplement the 
simultaneous classroom activities in dynamics systems and heat 
transfer. 


ME 309 


Dynamics I 

[MA 204, PH 102] 


(3-0)3 


Kinematics of a particle with respect to fixed and moving 
coordinate systems of one, two, and three dimensions. The dy- 
namics of a particle, system of particles, and rigid bodies. Angu- 
lar momentum and the inertial properties of rigid bodies. Euler's 
Equations. D'Alembert's principle. Impulse and momentum. 


ME 315 


(3-0)3 


Applied Mechanics 

[MA 104, PH 101] 

[Primarily for IM students] 

The fundamentals of statics, including such topics as force 
systems, laws of equilibrium, friction, centers of gravity, mo- 
ments of inertia, and an introduction to dynamics. 


ME 320 


Machine Design I 

[ME 220, ME 309] 


(2-3)3 


The principles of mechanics, and commonly used theories 
of failure are applied to the analysis and design of typical ma- 
chine elements which are subjected to various loading condi- 
tions. Laboratory work requires the solution of comprehensive 
machine design problems that illustrate the close relationship 
between analysis and synthesis in design. Methods of writing 
clear and coherent design reports are emphasized. 


ME 343 


Heat Transfer 

[ME 242, ME 382] 


(3-0)3 


Mathematical theory and applications of steady and tran- 
sient heat conduction in solids. Heat transfer in convection and 
application to heat exchangers. Hydrodynamic and thermal 
boundary layer theory. Development of thermal radiation theory 
and its application to heat exchange with and without absorbing 
gases. Combined heat transfer by conduction, and radiation. 
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ME 344 


(3-0)3 


Heat and Power 

[MA 104, PH 102] 

[Primarily for IM students] 

The principles of thermodynamics, properties of steam and 
its utilization in manufacturing processes, and a brief treatment 
of power plants and heating and ventilating equipment. 

ME 347 Elements of Thermodynamics (3-0)3 

and Heat Transfer 

[MA 203, PH 102] 

[Primarily for CE, EE, and TE students] 

A study of the first and second law of thermodynamics with 
application to systems and changes of state. Heat transfer by 
conduction, convection, and radiation. Steady and unsteady cas- 
es. 


ME 354 Dynamic Systems (3-0)3 

[MA 301, ME 309] 

Unified approach to the modeling of simple mechanical, 
electrical, thermal and fluid systems. Transient and steady-state 
response of first and second order systems via classical and La- 
place transform techniques. Supporting laboratory exercises 
emphasize real system behavior and associated physical meas- 
urement problems; error analysis. 

ME 372 Strength of Materials (3-0)3 

[ME 315] 

[Primarily for IM students] 

The fundamentals of stress, including such topics as torsion, 
axial force, shear, bending moment, combined stresses. 


ME 373 Plastics Mold and Die Design (2-2)3 

[Primarily for PL students] 

The fundamentals and basic principles of mold and die de- 
sign for injection, compression, transfer, thermoforming and ex- 
trusion processes. Design considerations will include metal 
selection, runner and gate construction for the various polymeric 
materials. Laboratory will consist of actual design of a mold or 
die, with emphasis on relative drafting. 
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376 Plastics Mold Design and Construction (0-3)1 

[ME 271, ME 373] 

[Primarily for PL students] 

A study of the basic types of plastic molding machines along 
the basic principles of mold design and construction. The 
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design and construction of simple molds is carried out by actual 
laboratory work for use on the machines in the Department of 
Plastics Technology. 

ME 377 Elements of Materials Science (2-0)2 

[Primarily for IM students] 

Introduction to mechanical, electrical, thermal, and chemi- 
cal properties of materials. Primary and secondary interatomic 
attractive forces, crystal structures, deformation of metals, strain 
hardening and solid solutions. Properties of ceramic phases and 
organic materials are considered together with reaction rates, 
corrosion, and stability of materials under service stresses. 


ME 382 Fluid Mechanics I (3-0)3 

[MA 301 concurrently] 

Development of basic fluid mechanical relations; continui- 
ty, momentum, and energy equations. Lagrangian v. Eulerian 
approaches. Applications to inviscid and viscous, incompressible 
flows. Similarity and dimensional analysis. Boundary layer con- 
cepts and mathematical description. Fundamentals of turbu- 
lence. Introduction to low speed aerodynamics. Development of 
angular momentum principles and their application to turboma- 
chinery. 


ME 384 Fluid Mechanics (3-0)3 

[MA 204] 

[Primarily for TE students] 

Fluid statics; pressure and fluid forces, buoyant forces. Flow 
of "ideal" fluids. Equations of continuity and momentum. Dimen- 
sional analysis; 77 -theorem. Flow of "real" fluids; viscous ef- 
fects, boundary layer, drag, pipe networks, open channel flow. 
Fluid measurements, and turbomachinery. 


ME 395 Materials Science (3-0)3 

[CH 102, PH 102] 


Materials for use in engineering applications are presented 
in general terms of their mechanical behavior, the thermody- 
namics of their structures, and their properties as related to their 
atomic and crystalline structure. The specific differences and 
similarities between metals, polymers and ceramics are empha- 
sized. 
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ME 407 Mechanical Engineering Laboratory IV (0-3)1 

[ME 413, ME 417, ME 497, all concurrently] 

A series of laboratory experiments which supplement the 
simultaneous classroom activities in dynamics, gas dynamics and 
automatic controls. 
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(3-0)3 



ME 413 Gas Dynamics 

[MA 302, ME 242, ME 382] 

Thermodynamics of gas mixtures and chemical equilibrium. 
Extension of basic equations of motion and energy to inviscid, 
compressible flows. Acoustic equations. One-dimensional, 
steady flows with area change. Fanno and Rayleigh flows. Nor- 
mal and oblique shocks. Crocco's theorem. Prandtl-Meyer ex- 
pansion. Method of characteristics. Linearized flow theory. 


ME 417 Dynamics II (3-0)3 

[MA 302, ME 309] 

Work-energy relation. Conservative force fields. Impulse 
and Momentum. Conservation of energy. Generalized coordi- 
nates and Lagrange's Equations. Vibrations of single and multiple 
degree of freedom systems. 

ME 419 Nondestructive Evaluation Techniques (3-0)3 

[Senior Standing] 

The nondestructive evaluation of materials and processes by 
penetrating radiations, such as sonic, magnetic, thermal, and 
electrical, and the abilities and limitations of each. Particular 
3 emphasis is placed upon the analysis and correlation of the in- 
teractions of these energy forms with material properties and 
processes. Flaw detection; process improvement, control, and 
monitoring; and measurement of mechanical, physical, chemical 
and metallurgical properties. May be taken for Graduate Credit. 
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ME 421 Machine Design (2-3)3 

[ME 216] 

[Primarily for TE students] 

The application of the principles of mechanics to the design 
of typical machine elements, such as shafts, springs, screws, 
belts, clutches, brakes, bearings, gears, and cams. Theories of 
failure and methods of establishing working stress levels are 
considered. 


pha- 


ME 422 


1-3)1 


Machine Design II 

[ME 320] 


(2-3)3 


A continuation of ME 320. Laboratory problems emphasize 
aspects of the overall design process; the use of the layout tool 
in machine design; the compromise between theoretical and 
practical considerations; optimum design criteria. May be taken 
for Graduate Credit. 
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(3-0)3 


ME 428 Kinematic Mechanism Synthesis 

[ME 309] 

Mechanism concepts, symbolic notations, coupler curves, 
and the Gruebler criterion. Planar linkage synthesis by geometric 
methods, synthesis of function generators and dwell linkages, 
and the Euler-Savory equation. Analytic methods of synthesis, 
Freudenstein's method, kinematics of spatial mechanisms, matrix 
representation of rotation, and general matrix methods of analy- 
sis. May be taken for Graduate Credit. 


ME 453 


(0-3)1 


ME 454 


ME 462 


ME 468 


Fluid Machinery 

[ME 413] 


(3-0)3 


ME 472 


Experimental Stress Analysis 

[ME 220] 


(2-3)3 1 


An introduction to the Theory of Elasticity; the determina- 
tion of stress and strain distributions by experimental methods. 
Photoelasticity, birefringent coatings, brittle coating, analogies, 


Senior Project I 

[Senior Standing] 

Direct engineering experience in planning, executing, and 
reporting of an individual project selected by the student in con- 
sultation with the M.E. Staff Members. The first term is devoted 
to problem definition, solution synthesis and design analysis. 


( 0 - 6)2 


Senior Projects II 

[Senior Standing] 

A continuation of ME 453. The second term is devoted to 
trade off and optimization, construction, testing, evaluation and 
reporting. 


(3-0)3 


Engineering Analysis 

[Senior Standing] 

A study of the methods used in engineering analysis with 
emphasis on the basic types of underlying mathematics. Problem 
examples include both discrete and continuous systems encoun- 
tered in the fields of solid mechanics, fluid mechanics, heat 
transfer, and electrical networks. May be taken for Graduate 
Credit. 


Review of thermodynamic principles, incompressible and 
compressible fluid mechanics. Classical turbine theory, (one- 
dimensional treatment). Cascade mechanics. Thin air-foil theory. 
Flow in three dimensions. Loss mechanism; boundary layers; 
cavitation. May be taken for Graduate Credit. 
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strain gage applications, rosette analysis. May be taken for Grad- 
uate Credit. 




ME 473 Mechanics of Materials II (3-0)3 

[MA 302, ME 220] 

The state of stress at a point; theories of failure by yielding; 
energy methods; inelastic buckling; buckling of tubes; shear 
center; unsymmetrical bending; curved flexural members; tor- 
sional resistance in non-circular sections. May be taken for Grad- 
uate Credit. 

ME 474 Thermodynamic Applications (3-0)3 

Application of the laws of thermodynamics to power cycles 
and refrigeration cycles. Multiphase mixtures. Thermodynamics 
of reacting systems, equilibrium criteria, heats of reaction, com- 
pleteness of reaction, dissociation. May be taken for Graduate 
i Credit. 


0 ME 475 Physical Metallurgy (3-0)3 

1 [ME 395] 


)3 

ith 


A detailed study of the theories discussed in materials sci- 
ence as they apply more specifically to metals. These include dis- 
location and slip phenomena, recrystallization and grain growth, 
diffusion, precipitation hardening, solidification of metals, mar- 
tensite reactions, X-Ray diffraction and fracture. May be taken for 
Graduate Credit. 
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Composite Materials 

[ME 395] 


(3-0)3 
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The course devotes attention to three basic areas of com- 
posite material technology, namely, analysis, fabrication, and 
applications. Micro and macromechanics of composite materials 
are considered and several fabrication techniques are considered 
for applications ranging from aircraft structures to fiberglass 
boats. May be taken for Graduate Credit. 


yers; 


ME 480 Advanced Projects in Systems and Design (1-6)3 

[Senior Standing] 

For the student desiring to carry on substantial projects of 
his own choosing in the areas of engineering design, systems or 
automatic controls. Special lectures and seminars to be arranged 
when appropriate. Projects arranged on an individual basis in 
consultation with instructor. May be taken for Graduate Credit. 
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ME 488 Environmental Conditioning (3-0)3 

[ME 242 or ME 347] 

The control of thermal environment within enclosed spaces 
including transfer of heat and work energy. Refrigeration cycles, 
heating, humidification, dehumidification and mixtures. Design 
of conditioned spaces. May be taken for Graduate Credit. 


ME 497 Automatic Control Systems (3-0)3 

[EE 212, MA 302, ME 354] 

Concept of open and feedback control systems. Use of 
block diagram and transfer functions for system representation. 
Analytical techniques for evaluation of system performance, 
transient and steady state response, stability and compensation. 
Consideration of hydraulic, pneumatic and electromechanical 
control systems. 

ME 530 Ultrasound, A Nondestructive Evaluation (2-3)3 

Method 

[MA 302] 

Propagation characteristics of ultrasound are developed and 
analyzed to indicate usefulness as a nondestructive method of 
evaluation. Equipment for generation detection and display. 
Scientific and engineering applications using velocity and atten- 
uation measurements are stressed. 


ME 531 Advanced Thermodynamics (3-0)3 

[ME 242] 

A comprehensive treatment of the first and second law. Cri- 
teria of equilibrium, Multicomponent systems. Chemical reac- * 
tions and chemical equilibrium, Maxwell relations, availability. 
Applications to selected topics. 

an 

ME 534 Transport Processes (3-0)3 sir, 


[ME 343, MA 302] 

Diffusive and convective transport of mass, momentum and 
energy. Free and forced convection in laminar and turbulent 
flows. High velocity flows, ablation, boiling and condensation. 


ME 535 Advanced Heat Transfer (3-0)3 

[ME 343, MA 302] 

Conduction in steady and transient state problems. Solution 
by formal mathematics, numerical, graphical and analogy meth- 
od. Thermal stresses. Basic laws of radiation; heat transfer be- 
tween surfaces, absorbing media. 
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ME 541 


(3-0)3 


Advanced Fluid Mechanics 

[ME 382, MA 302] 

Basic equations of motion of inviscid fluid. Irrotational 
flows, stream function and velocity potential. Complex potential, 
conformal transformations, streaming motions, sources and 
sinks. Vertical flow. 

ME 542 Advanced Gas Dynamics (3-0)3 

[ME 382, MA 302] 

Equations of motion for inviscid, compressible fluid. One- 
dimensional steady flow with area change, friction, heat transfer 
and combustion. Shock waves. Unsteady flows and wave phe- 
nomena. Similarity, characteristics, small disturbances, approxi- 
mation procedures. 

ME 546 Energy Conversion (3-0)3 

[EE 212, MA 302, ME 343] 

Concepts of thermodynamics pertaining to energy conver- 
sion, irreversible thermodynamics. Solid-state phenomena in- 
volved in conversion processes; energy forms, equations of 
states, and energy fields. Selected topics in direct energy conver- 
sion systems. 

ME 552 Continuum Mechanics (3-0)3 

[ME 220, ME 242, MA301] 

Stress and deformation in a continuum in tensor notation. 
Fundamental laws of mechanics and thermodynamics. Applica- 
tions to elastic, viscous and viscoelastic substances. 

ME 554 Theory of Elasticity (3-0)3 

[ME 473, ME 552] 

Formulation of the problem of elastic equilibrium. Torsion 
and flexure of prismatic bars, contact stresses, plane stress, plain 
strain and stress concentrations. 

ME 556 Theory of Inelastic Continuum (3-0)3 

[ME 473, ME 552] 

Development of the constitutive equations governing in- 
elastic (aneleastic, viscoelastic, plastic and visco-plastic) deforma- 
tions. Theorems and boundary valve problems as applied to in- 
elastic continua. 

,ME 561 Advanced Dynamics (3-0)3 

[ME 417] 

Dynamics of mechanical systems by use of direct and varia- 
tional methods. Three-dimensional rigid body dynamics, and 
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vibrations of lumped parameter and continuous systems. Nonli- 
near and self-excited oscillations. Stability. 

ME 564 Structural Dynamics (3-0)3 

[ME 417] 

Response of complex structures to deterministic and ran- 
dom excitations. Exact and approximate normal modes by ener- 
gy, and by differential and integral methods. Proportional and 
non-proportional damping. 


METEOROLOGY 

MY 205 Elementary Meteorology (3-0)3 

[MA 104, PH 102] 

Instantaneous and average distributions of pressure, tem- 
perature, water vapor, and velocity. Characteristic features of 
these distributions; waves, cyclones, anticyclones and fronts. 
Distribution of fog, clouds, precipitation, thunderstorms & torna- 
does. Meteorological instruments & observations. 

MY 206 Elementary Meteorology (3-0)3 

[MY 205] 

Heat balance & qualitative circulation theory. Elements of 
atmospheric thermodynamics & hydrodynamics: equation of 
state; first law of thermodynamics; hydrostatic equilibrium & its 
stability; the laws of large-scale motion; gradient, geostrophic & ' 
thermal winds. 


MY 301 Atmospheric Dynamics (3-0)3 

[MY 206] 1 

(i ^ 

Thermodynamics of dry air, water vapor and moist air. Hy- 
drostatic equilibrium & its stability. Convection theory. The 
equations governing large-scale frictionless motion in the atmos- 
phere. Steady state motion. 


MY 302 Atmospheric Dynamics 

[MY 301] 


(3-0)3 


Unsteady motion: development of thermal circulations: 1 " 
barotropic & baroclinic conditions, circulation, vorticity & di- 
vergence; mechanism of pressure change; Sutcliffe development 
and elements of numerical weather prediction. * ion 


MY 307 Tropical Meteorology (3-0)3 

[MY 206] 

An introduction to tropical meteorology. Distribution of 
temperature, water vapor and velocity. Observations from air- 
craft, satellites and radar. Analysis of tropical data. Air sea inter- 
action; convection and clouds. The trade wind region and inter- 
tropical convergence zone. Easterly waves and tropical storms. 

MY 308 Synoptic Meteorology (2-3)3 

[MY 206] 

An introduction to weather analysis: coding and plotting of 
data and elementary methods of analysis. Interpretation of cur- 
rent maps sent on the National Weather Facsimile Network. 


MY 403 Physical Meteorology (3-0)3 

[MY 302] 


Solar and terrestrial radiation processes and the heat bal- 
ance of the atmosphere: fundamentals of radiation theory; ra- 
diative transfer processes in the atmosphere. Atmospheric con- 
densation processes: nucleation theory and the growth of water 
drop and ice crystals by condensation, sublimation and accre- 
tion. 

MY 413 Oceanography (3-0)3 

[MY 302] 

Physical properties of sea water. Distribution of pressure, 
temperature & salinity. Heat budget. Theories of wind-driven 
and thermal circulations. Transfer processes. Waves & tides. 
General circulation theory. 


MY 415 Advanced Atmospheric Dynamics (3-0)3 

[MY 302] 

Perturbation theory of atmospheric wave motion. Numerical 
weather prediction techniques and models. Viscosity, turbulence 
and energy dissipation. 


MY 416 




Advanced Atmospheric Dynamics 

[MY 415] 


(3-0)3 


Diffusion in the atmosphere & meteorological aspects of air 
aollution. Stability of atmospheric circulations. General circula- 
tion theory & models. 


WY 421 


(1-6)3 


Analysis and Forecasting 

[MY 302, MY 308] 

Analysis of recent synoptic data. Use of concepts of advec- 
lon, thickness change, geostrophic vorticity change, vertical 
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motion and Sutcliffe development in analysis and forecasting. 
Vorticity and primitive equation models in forecasting. 

MY 422 Analysis and Forecasting (1-6)3 

[MY 421] 

Practice in forecasting temperature, precipitation, wind 
speed and direction, fog, smoke, turbulence and icing, using 
climatology, kinematics and dynamics. Use of verification proce- 
dures. 

MY 430 Atmospheric Diffusion (3-0)3 

[Permission of Instructor] 

Study of the meteorological processes that affect the diffu- 
sion and removal of atmospheric pollutants: theories of diffu- 
sion and their application to the calculation of concentrations; 
the effects of buildings and topography on atmospheric diffu- 
sion; meteorological factors involved in the design and location 
of stacks. 


NUCLEAR ENGINEERING 

NU 201 Introduction to Nuclear Engineering (3-0)3 

A general review of atomic and nuclear structure, the prop- 
erties of nuclear radiations, and radiation measurement. Nuclear 
forces and nuclear structure. Neutrons and fission. 

NU 202 Introduction to Nuclear Engineering (3-0)3 

Utilization of nuclear energy. Nuclear Reactors. Fuels and 
fuel reprocessing. Health Physics and radiation protection. Accel- 
erators. Fusion reactions and the long-term energy picture. 

NU 305 Nuclear Instrumentation (2-4)4 

|l 

The lectures are devoted to the design and operating char- 
acteristics of nuclear detectors and their use with electrometers, ' 
ratemeters, scalers, and pulse height analysers. The laboratory 
work is devoted to the characteristics of detectors and associated 
measuring circuits. 

h 

N!J 306 Nuclear Instrumentation (2-4)4 

The lectures cover the fundamentals of circuit theory as 
applied to pulse circuits. The laboratory work is devoted to the 
characteristics of tubes and transistors. Construction and operat- l( 
ing characteristics of amplifiers and oscillators. Principles of Ik 


feedback and servo systems. Construction of pulse and digital 
circuits; binary circuits, mono and astable; trigger, coincidence 
and anti coincidence circuits. 

NU 405 Nuclear Reactor Engineering (3-0)3 

Neutrons, cross-sections and fission. Steady state and the 
criticality condition. Reflected, homogeneous and heteroge- 
neous reactors. Fast reactors. 

NU 406 Nuclear Reactor Engineering (3-0)3 

Reactor control. Kinetics and reactivity effects. Control sys- 
tems and instruments. Coolants and moderators. Fuels. Reactor 
operations. 

NU 494 Advanced Nuclear Laboratory (0-6)3 

Neutron activation experiments. Szilard Chalmer experi- 
ment. Measurements of slowing down lengths, diffusion lengths. 
Fermi Age. Effect of poisons in moderators as well as insertion of 
control rods. Experiments on reactor simulator including period 
measurements and effects of poison. Experiments on accelerator 
and reactor. 

NU 495 Special Nuclear Problems (3-0)3 

[Permission of Head of Department and Instructor] 

Special problems in nuclear engineering assigned to the 
individual student, with emphasis on modern research methods 
and preparation of results for publication. 

NU 496 Special Nuclear Problems (3-0)3 

[Permission of Head of Department and Instructor] 

Continuation of NU 495 for a second semester. 

NU 497 Computer Programming and Applications I (3-2)3 

Number systems, including binary, octal, and hexadecimal, 
and interconversions. General description of modern digital 
computer systems. Programming in Fortran IV and FOCAL lan- 
guages. A detailed survey of the computer system software. 

NU 498 Computer Programming and Applications II (3-2)3 

Programming in symbolic assembly language. Introduction 
to systems programming. Applications of computer program- 
ming in nuclear engineering and physics problems, using both 
I, the FORTRAN IV and the assembly languages. The problems in- 
Iclude numerical analysis techniques. 
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NU 505 Reactor Physics (3-0)3 

Nuclear Reactions induced by neutrons: cross sections, fis- 
sion; diffusion and slowing down of neutrons; Diffusion, Fermi 
Age and multi group treatment of unreflected and reflected 
homogeneous reactors, reactor design parameters. 

NU 506 Reactor Physics (3-0)3 

Reactor physics problems relating to the operation and ki- 
netics of a nuclear reactor. Effect of poisoning, and temperature 
on design criteria; excess reactivity; elementary reactor kinetics, 
perturbation theory and control rod theory. Introduction to 
transport theory. 

NU 507 Reactor Engineering (3-0)3 

Analysis of fluid dynamics, heat transfer and thermal stress- 
es as they influence the performance of a nuclear power reactor. 

NU 508 Reactor Engineering (3-0)3 

Engineering analysis of nuclear reactor systems including 
the interdependence of reactor physics, heat transfer, fuel man- 
agement and power production. Economic considerations of 
nuclear power production. 


PAPER ENGINEERING 

PA 301 Engineering Analysis of Pulp Systems (3-0)3 

[CN 204, PA 307 taken concurrently] 

Lectures and problems concerned with the engineering de- 
sign and technology of pulp manufacturing by commercial proc- 
esses. Discussion of bleaching chemistry and the use of secon- 
dary fibers. 

PA 302 Engineering Analysis of Paper Systems (3-3)4 

[PA 301] 

Discussion and study of engineering, design and economics 
of commercial methods of production of papers. Stock prepara- 
tion; changes in physical and chemical properties of pulps; fill- 
ing and loading of fibers; sizing, coloring and other additives. 
Material and energy relationships of various processes. Laborato- 
ry projects designed to illustrate principles expounded in lec- 
tures. 
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PA 307 Physical Testing and Data Analysis (2-3)3 

[Approval of Instructor] 

Fundamentals of the mechanical and optical testing of pa- 
per and allied products. Discussion of engineering mechanics 
involved in various testing procedures. Statistical analysis of test- 
ing. Structure of materials revealed by physical tests. Laboratory 
projects designed to illustrate problems involved in processing 
of pulp and evaluation of paper. 

PA 403 Engineering Analysis of Converting (3-0)3 

[PA 302] 

Lectures and problems concerned with the engineering de- 
sign, technology and economics of paper and paperboard con- 
verting processes. Rheology of coating materials and engineering 
properties of materials used for coatings. Mechanical, coating, 
impregnating, laminating and printing processes discussed in 
detail. 

PA 405 Paper Converting Laboratory I (0-3)1 

[PA 403 taken concurrently] 

Development of converting techniques used with paper and 
paperboard. Use of Tappi Methods of evaluation. Emphasis is 
placed on colloidal and rheological properties of materials used 
in coating. Detailed written and oral reports. 

PA 406 Pulp and Paper Systems Calculations (2-0)2 

[PA 302] 

Mathematical analysis of various processes encountered in 
the pulp and paper industry, using material and energy balances. 
Application of chemical engineering principles applied to var- 
ious operations. May be taken for graduate credit. 

! PA 408 Paper Converting Laboratory II (0-3)1 

[PA 405] 

Special converting problems are studied in detail. Use of 
more specialized testing methods to evaluation coatings and 
other paper and paperboard converted products. Special em- 
phasis is placed on the preparation of special converted prod- 
ucts and the testing thereof. Oral and written reports required. 

PA 410 Analysis of Paper Formation Process (3-0)3 

[PA 302] 

Discussion of the variables and factors involved in the for- 
mation of the paper web. Consideration given to fiber floccula- 
ion and orientation and to headbox design. May be taken for 
graduate credit. 
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(3-0)3 


PA 412 Polymeric Materials for the Paper Industry 

[PA 302] 

A study of the different types of polymers commonly used 
in paper manufacturing and converting. Chemical composition 
and properties of polymers. Properties of emulsions, solvent so- 
lutions, hot melts, extrusion coatings. Techniques of applica- 
tions. Laminations with plastics and paper. Applications of com- 
binations. 

PA 417 Pollution Problems in the Paper Industry (3-0)3 

Sources of pollution in the paper industry. Magnitude of 
disposal of effluents. Problems of the pulp manufacturer, the 
paper manufacturer and the converter. Techniques for control- 
ling effluents and potential pollutants. Economic factors in- 
volved. Problems of recycle and future of this technique. 

PA 419 Special Senior Projects Credits to be arranged 

[Approval of Instructor] 

Original research projects primarily in the field of paper I 
engineering, supervised by a staff member. Reports required on 
work done. 

PA 503-504 Advanced Converting Processes (3-0) (3-6)6 

[PA 403, PA 408] 

Specific converting processes. Analysis of coating processes 
(water-and solvent-based), extrusion coatings and hot metal 
coating. Latest techniques used by the converting industry in- 
volving mechanical and chemical operations. Engineering analy- 
sis of processes. Oral and written reports and plant visits. 

PA 505 Physics of Paper (3-0)3 

[Approval of Instructor] 

Structures of fibers from a fundamental viewpoint and their 
effect on strength and other properties of sheets made from 
these fibers. Comparison of cellulosic and synthetic fibers. Engi- , 
neering properties of fiber materials. 

PA 506 New Techniques in the Paper Industry (3-0)3 

[Approval of Instructor] 

Lectures and discussion of new developments in engineer-] 
ing, design and application of physical and chemical principles 
in the manufacture of paper and paper products. Economic 
comparisons of new processes. Plant visits. Oral and written 
reports. 
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PA 507 


( 2 - 0)2 


Fundamentals of Reprogaphy 

[Approval of Instructor] 

An in-depth study of replicating and imaging systems from 
carbon paper, to xerography, to halography, covering theory and 
principles of operation, design and development of hardware 
and supplies, typical specifications and a cursory economic eval- 
uation of these systems. Because of the unique technical charac- 
ter of this new field, a review of copyright, patents and trade se- 
crets is provided. The current state of the art is reviewed and this 
potential represented by recent developments in the field is 
examined. 

PA 509 Economics of the Paper Industry (2-0)2 

[Approval of Instructor] 

An evaluation of the paper industry from an economic view- 
point. Examination of costs and availability of different raw ma- 
terials, additives and finishing materials. Analysis of competitive 
position of the paper industry and its products. Evaluation of 
foreign competition. 

PA 512 Advanced Fiber Processing (3-0)3 

[PA 302] 

A study of fiber properties as related to fiber processing. 
Treatment of various theories of fiber processing. Discussion of 
mechanical treatments of fibers on the wet and dry properties of 
papers made from these fibers. 


PHYSICS 

PH 101 Physics (4-1)4 

Mechanics: kinetics; dynamics — inertia, mass, momen- 

tum, force, impulse, application of Newton's laws, inertial and 
noninertial frames of reference. 

1 PH 102 Physics (4-2)4 

[PH 101 or equivalent] 

Work, energy, rotational kinematics and dynamics, angular 
momentum, gravitation, elasticity, and simple harmonic motion. 
Temperature, ideal Gases, kinetic theory, thermal properties of 
solids and liquids, 1 and 2nd law of thermodynamics, Carnot cy- 
cle, entropy. 
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PH 201 Physics (4-2)4 

[PH 102] 

Elements of Electricity: electrostatics, fields, flux, Coulomb's 
law, electric potential, Ampere's Law, Faraday's Law and applica- 
tions. Development of the lumped parameter circuit. Displace- 
ment current. Geometrical Optics. 

PH 202 Physics (4-2)4 

[PH 201] 

Acoustical and optical wave phenomena, such as beats, 
Doppler Effect, reflection, refraction, interference, and diffrac- 
tion; polarization; and spectra. Introduction to modern physics, 
atomic view of matter, Bohr theory of the atom, wave-particle 
duality. 

PH 207 Mathematical Techniques of Physics I (4-0)4 

[MA 104] 

Techniques of approximate solutions of physical problems. 
Techniques of exact solutions of physical problems with applica- 
tions to electrostatics, magnetostatics, and hydrodynamics, with 
appropriate mathematical background. 

PH 208 Mathematical Techniques of Physics II (4-0)4 

[PH 207] 

Techniques of solutions of differential equations used in 
physics and engineering problems; in particular solution of the 
wave equation in bounded and unbounded media, with applica- 
tions to electromagnetic phenomena and propagation of heat 
and sound. 

PH 209 Physics (4-0)4 

[PH 102] 

[For physics majors only] 

Same basic curriculum as in PH 201 with greater emphasis 
on field theory aspects. In addition, development of Maxwell's 
equations in integral differential form. Simple solutions and ap- 
plications. 

PH 210 Physics (4-0)4 

[PH 211] 

[For physics majors only] 

Acoustical and optical Wave phenomena; reflection, refrac- 
tion, interference, diffraction, polarization, Doppler Effect: 
group velocity Fourier analysis. Introduction to special theory of 
relativity; an atomic view of matter. Breakdown of classical me- 
chanics. 
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PH 293 Experimental Physics (2-6)4 

[Permission of Instructor] 

Physical phenomena and methods used to observe and 
measure them. Elements of Circuit theory required for an under- 
standing of measurements made with AC and DC instruments. 
Difficulties, limitations and interpretation of measurements. 
Demonstration of pertinent physical phenomena. 

PH 294 Experimental Physics (2-6)4 

[Permission of Instructor] 

Continuation of PH 293 for the second semester. 

PH 311 Intermediate Mechanics (3-0)3 

[PH 208] 

Kinematics of a single particle, and analysis of Newton's 
laws of motion, the mechanics of a single particle in one and in 
more than one dimension, conservative and non-conservative 
forces, central forces, the mechanics of systems of particles from 
the points of view of Newton, Lagrange, and Hamilton. 

PH 312 Intermediate Mechanics (3-0)3 

[PH 208] 

Generalized coordinates and moments, the Hamiltonian 

I function, rotating rigid bodies, moments and products of inertia, 
principal axes, the theory of small oscillations, normal modes of 
vibration, and the vibrating string. 

PH 335 Modern Physics (3-0)3 

[PH 208, PH 212] 

Black body radiation, Rayleigh, Jean's Law, Planck's law, 
photoelectric effect, X-rays, Compton effect, wave particle dual- 
ity, DeBroglie waves, wave pockets, atomic structure, Rutherford 
model and Rutherford scattering. Bohr Model, Franck-Hertz 
experiments, correspondence principle, Bohr-Sommerfield 
model. Introduction to Wave Mechanics and quantum numbers. 
Pauli exclusion principle, and vector model of the atom. 

PH 336 Modern Physics (3-0)3 

[PH 335] 

Elementary application of wave and quantum mechanics to 
natural phenomena. Electron spin, spectroscopic nomenclature. 
Zeeman effect. Stern Gerlach experiment. Applications to solid 
state and introduction to nuclear physics. 

14 
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PH 353 Electromagnetic Theory (3-0)3 

[PH 208, PH 211] 

The theory of electromagnetic fields using vector analysis 
and Maxwell's equations. Static electric and magnetic fields in 
dielectrics, conductors, and ferromagnetic materials; the scalar 
and vector potentials and time-varying fields; and the special 
theory of relativity. 

PH 354 Electromagnetic Theory (3-0)3 

[PH 353] 

Plane waves in dielectrics and conductors, the Poynting vec- 
tor, Fresnel's equations, and waveguides; radiation from anten- 
nas and accelerated charges; polarization, interference, and dif- 
fraction; and receivers. 

PH 363 Introductory Nuclear Physics (3-0)3 

[For students majoring in Nuclear Engineering] 

Natural radioactivity; the Bateman equations; isotopic 
abundance; induced activity; the energetics of nuclear reac- 
tions; and alpha, beta, and gamma emission. 

PH 366 Intermediate Nuclear Physics (3-0)3 

[For students majoring in Nuclear Engineering] 

The compound nucleus and resonance theory, cross sec- 
tions, Rutherford scattering, center of mass coordinates, neuton 
physics, nuclear radii, nuclear stability and forces between nu- 
cleons, and nuclear models. 

PH 393 Advanced Laboratory (0-6)2 

[Permission of Instructor] 

A laboratory course which accompanies the junior and sen- 
ior courses in the department, and which may serve as a vehicle 
for undergraduate experimental research in selected fields of 
physics and for practice in exposition or in teaching. 

PH 394 Advanced Laboratory 

[Permission of Instructor] 

Continuation of PH 393 for a second semester. 

PH 423 Thermodynamics 

[PH 208] 

A macroscopic analysis of the behavior of thermodynamic 
systems including the following topics: thermodynamic equilib- 
rium states, the concept of temperature, the first law of thermo- 
dynamics, real and ideal gases, the ideal gas temperature scale, 


( 0 - 6)2 


(3-0)3 
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heat engines and refrigerators, the second law of thermodynam- 
ics, reversible processes, the Carnot cycle, the Kelvin tempera- 
ture scale, the concept of entropy and its philosophical signifi- 
cance, pure substances, enthalpy, Helmholtz free energy, Gibbs 
free energy, Maxwell's relations, the TdS equations, and applica- 
tions found in modern physics. 


PH 424 Introduction to Statistical Mechanics (3-0)3 

[PH 441, PH 423] 

A continuance of PH 423, but a microscopic level and in- 
cluding the following topics: probability theory, the classical sta- 
tistical mechanics of Gibbs, phase space, phase density, Liou- 
ville's theorem, the microcanonical, canonical, and grand canon- 
ical ensembles, the partition function, the statistical mechanical 
interpretation of the thermodynamic functions and laws, modifi- 
cations required by quantum mechanics, the Maxwell-Boltz- 
mann, Fermi-Dirac, and Bose-Einstein distribution laws, and ap- 
plications of the theory to ideal gases. 

PH 441 Introduction to Relativity (3-0)3 

and Quantum Mechanics 

[PH 336, PH 312, PH 354] 

Coverance of physical laws, Lorentz transformation, relativ- 
istic mechanics, tensor analysis, proper time, Minkowski force, 
particle collisions, relativistic electrodynamics, field tensor. Ex- 
perimental basis for interference of particles and the uncertainty 
principle; postulates of quantum mechanics, operators hermitic- 
ity, commutativity, orthogonality of eigenfunctions. 

PH 442 Introduction to Relativity (3-0)3 

and Quantum Mechanics 

[PH 336, PH 312, PH 354] 

First order perturbations of energy levels, harmonic oscilla- 
tor, free particle, one electron atom, hydrogen fine structure, 
Pauli principle and atomic shell structure. 

PH 461 Nuclear Physics (3-0)3 

[PH 336] 

Ionization of matter by charged particles, mass-energy rela- 
tionships, packing fraction, elementary discussion of properties 
of a nucleus, radioactive decay, systematics of alpha and beta 
decay. 
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PH 462 Nuclear Physics (3-0)3 

[PH 461] 

Alpha decay theory, gamma emission, two nucleon systems, 
nuclear reactions and nuclear structure, and properties of neu- 
trons. 


PH 471 Solid-State Physics (3-0)3 

[PH 441] 

Crystal structure and X-ray and neutron diffraction; free 
electron model; band theory of solids; quantum mechanical 
considerations; lattice energy, lattice vibrations, and infrared 
absorption. 

PH 472 Solid-State Physics (3-0)3 

[PH 471] 

Lattice defects; thermal properties of solids; dielectric and 
magnetic properties; mechanical properties; and semi conduc- 
tor crystals. 


PH 495 Special Research Problems (3-0)3 

[Permission of Head of Department and Instructor] 

Special problems in theoretical and experimental physics 
assigned to the individual student, with emphasis on modern 
research methods and preparation of results for publication. 

PH 496 Special Research Problems (3-0)3 

[Permission of Head of Department and Instructor] 

Continuation of PH 495 for a second semester. 

PH 505 Mathematical Methods (3-0)3 

of Physics 

Elements of complex variables; Fourier and other trans- 
forms; ordinary differential equations and their classification, 
and Frobenius and other methods of solution; partial differential 
equations and their classifications. 


PH 506 Mathematical Methods (3-0)3 

of Physics 

[PH 505] 

Boundary value problems, Sturm Liouville theory and eigen- 
values; vector spaces; Green's functions and integral equations 
of the first and second kind; and introduction to group theory. 
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PH 507 


(3-0)3 


High-Energy Physics 

[PH 516] 

A survey designed for the nonspecialist. Elements of relativ- 
istic scattering theory, the quantum numbers and conservation 
laws of high-energy physics, strong and weak interactions, and 
an introduction to the theory of unitary symmetry and its conse- 
quences. 

PH 511 Classical Mechanics (3-0)3 

[PH 312] 

An analysis of the mechanics of systems of particles from 
the points of view principally of Newton, Lagrange, and Hamil- 
ton, including the following topics: Newton's laws, conservative 
and non-conservative forces, holonomic and nonholonomic 
constraints, Lagrange's equations, Hamilton's principle, ortho- 
gonal transformations, the motion of rigid bodies, rotating 
frames of reference, the rotation of a symmetrical rigid body. 

PH 512 Classical Mechanics (3-0)3 

[PH 511] 

Hamilton equations, the principle of least action, canonical 
J transformation, Poisson brackets, Hamilton-Jacobi theory, action 
and angle variables, and a comparison between classical me- 
chanical and geometrical optics. 

PH 515 Quantum Mechanics (3-0)3 

[PH 441, PH 511 taken concurrently] 

Wave pockets and free particle motion, the wave function 
and the Schrodinger equation, the linear harmonic oscillator, the 
WKB approximation, central forces and angular momentum. 

PH 516 Quantum Mechanics (3-0)3 

[PH 515] 

Spin, time-dependent and independent peturbation theory. 
Scattering theory. 

PH 517 Advanced Quantum Mechanics (3-0)3 

The formal theory of scattering. The Klein-Gordon and Dir- 
ac equations, the Foldy-Wouthuysen transformation, elements of 
covariant perturbation theory based on Feynman's propagator 
approach, and renormalization theory. 

PH 518 Advanced Quantum Mechanics (3-0)3 

[PH 517] 

Second quantization and canonical commutation rules. 
Connection between spin and statistics, the TCP theorem, and 
selected topics in strong and weak interactions. 
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PH 521 Statistical Mechanics (3-0)3 

[PH 424] 

The classical statistical mechanics of Gibbs and Darwin- 
Fowler, the quantum statistical mechanics of Fermi-Dirac and 
Bose-Einstein. 

PH 522 Statistical Mechanics (3-0)3 

[PH 521] 

Applications of statistical mechanical methods to thermody- 
namics, solid state physics, and nuclear physics. 

PH 557 Electricity and Magnetism (3-0)3 

[PH 208, PH 354] 

Electrostatics and magnetostatics with special attention to 
boundary-value problems. Quasistatic fields and displacement 
currents, Maxwell's equations, the Special Theory of Relativity. 

PH 558 Electricity and Magnetism (3-0)3 

[PH 557] 

Lienard-Weichert potentials, and radiation from an acceler- 
ated charge. Waveguides, scattering, and applications to the 
problems of modern-day physics. 

PH 561 Nuclear Physics (3-0)3 

[PH 462] 

Stationary states of nuclei nuclear charge radius, mass, 
moments, parity, and statistics; theory of alpha, beta, and gam- 
ma decay; fission reactions induced by charged particles. 

PH 562 Nuclear Physics (3-0)3 

[PH 561] 

Gamma rays and neutrons; nuclear forces and nuclear 
models; fast neutron physics. 

PH 573 Quantum Theory of Solids (3-0)3 

[Permission of Instructor] 

Acoustic and optical phonons; plasmons; the Hartree-Fock 
approximation; many-body theory; electron-phonon interac- 
tions; the band theory of solids. 

PH 574 Quantum Theory of Solids (3-0)3 

[Permission of Instructor] 

Metals; semiconductors; transport theory; neutron diffrac- 
tion; superconductivity; magnetism, and magnetic resonances. 
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PH 575 Neutral Particle Transport (3-0)3 

Boltzmann and integral transport equations, Spherical Har- 
monic, and variational methods. Correction to diffusion theory. 

PH 576 Neutral Particle Transport (3-0)3 

[PH 575] 

Special methods and solving transport equations. Adjoint 
functions. Applications to physical systems. 

PH 583 General Theory of Relativity (3-0)3 

[Knowledge of Special Relativity] 

Review of Newtonian gravitational theory and special rela- 
tivity. Weak and strong principles of equivalence. Tensor analysis 
in Riemann spaces. Einstein's equations for the gravitational 
field. 

PH 584 General Theory of Relativity (3-0)3 

[Knowledge of Special Relativity] 

Classic tests of Einstein's theory; spherically symmetric so- 
lutions. Gravitational field theory, and the canonical analysis of 
general relativity. 

PH 593 Graduate Laboratory Credits to be arranged 

[Permission of Instructor] 

A laboratory course designed to acquaint the graduate stu- 
dent with the methods and techniques of modern experimental 
physics. 

PH 594 Graduate Laboratory Credits to be arranged 

[Permission of Instructor] 

Continuation of PH 593 for a second semester. 

PH 942 Physics (3-2)4 

[46.22] 

Elements of electricity and magnetism: Coulomb's law, 
tields, Gauss' law, potential, current, dc circuits, magnetic fields 
and forces, induced emf, ac circuits. 

M 

PLASTICS TECHNOLOGY 

i 

j L 201 (2-2)3 

A descriptive subject to acquaint the student with plastics as 
i class of materials. The history, classification, definition, raw 
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materials, methods of manufacture, properties and uses of poly- 
meric materials. Introduction to laboratory methods in the proc- 
essing and fabrication of plastics materials. 

PL 202 Introduction to Polymeric Materials (2-2)3 

[PL 201 or Permission of Instructor] 

A continuation of PL 201. Emphasis is placed on the engi- 
neering thermoplastics. Polymers for thermal extremes as well as 
many of the newer high performance plastics are also discussed. 
Introductory laboratory instruction is continued. 

PL 204 Process Control Systems (3-0)3 

[PH 102 or Permission of Instructor] 

Basic principles of control systems used with plastics proc- 
essing equipment. Included are hydraulic, pneumatic, electro- 
mechanical, pressure and temperature control devices. 

PL 301 Plastics Technology I (2-2)3 

[PL 201, PL 202 or Permission of Instructor] 

Analysis of additives including stabilizers, plasticizers, bio- 
cides, release agents, flame retardants, colarants and foaming 
agents as well as modifiers, fillers and reinforcing agents. Labora- 
tory instruction of a more advanced nature in the processing and 
fabrication of plastics molding materials is introduced. 

PL 302 Plastics Technology II (2-2)3 

[PL 301 or Permission of Instructor] 

Discussion of compounding techniques and the evaluation 
and development of typical plastics molding compounds. Survey 
of materials for reinforced plastics and composites, film and 
sheeting, adhesives, and non-plastics applications of polymers. 

PL 401 Plastics Technology III (2-0)2 

A theoretical and practical study of plastics process engi- 
neering. Correlation of composition, processing and fabrication 
with mold, product and equipment design. 

PL 402 Plastics Technology IV (2-0)2 

A continuation of PL 401. 

PL 403 Physical Properties of Polymers (2-2)3 

[Open to seniors only] 

Introduction to basic mechanical properties of polymers as 
linear viscoelastic materials. Concepts of creep, stress relaxation, 
and superposition principles emphasized. Important materia! 
parameters are obtained in laboratory sessions. 
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PL 404 


(2-2)3 


Physical Properties of Polymers 

[PL 403] 

Dynamic mechanical behavior, interrelations between var- 
ious properties, electrical behavior, miscellaneous mechanical 
properties, optical properties. 

PL 405 Methods of Polymer Characterization (2-0)2 

[Open to seniors only] 

Survey of physical techniques used in the characterization 
of polymeric materials with respect to molecular weight, mole- 
cular weight distribution, stereo regularity, branching, glass and 
other transitions, ordering, crystallinity, orientation, fine struc- 
ture and cross linking. 

PL 406 Polymer Structure (3-0)3 

[Permission of Instructor] 

The fundamental relationships between molecular struc- 
ture, properties and end-use applications of plastics materials 
will be explored in detail. Molecular structural features include 
chemical composition, molecular size and flexibility, intermolec- 
ular order and binding, and supermolecular structure. Proper- 
ties include processability, mechanical, acoustic, thermal, electri- 
cal, optical and chemical properties, price, and balance of prop- 

I erties. Applications include rigid solids, flexible solids, foams, 
films, and non-plastic applications. 

PL 407 Plastics Industry Organization (3-0)3 

[Permission of Instructor] 

Economics of producing plastics raw materials and convert- 
ing them into end products, from research and development to 
plant construction, operation, and marketing. Market analysis of 
plastics production, processing, and consumer patterns; com- 
mercial development, sales, and technical service. Organization 
of the plastics industry for research and development, specialty 
and commodity production, profit and growth. 

I PL 409 Senior Research in Plastics (1-6)3 

[Permission of Instructor] 

Individual research projects in plastics chemistry, proper- 
Jlies, processing, products, and industry organization. Students 
will review the existing literature, obtain materials and equip- 
| ment, plan and carry out research programs and submit final 
eports for publication. 

*L 410 Senior Research in Plastics (1-6)3 

Continuation of PL 409. 
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PL 411 Plastics Seminar (1-0)1 

Informal discussions based on literature study conducted by 
the individual of topics in or related to Plastics Technology. 

PL 412 Plastics Seminar (1-0)1 

A continuation of PL 411. 

PL 413 Senior Projects I (0-2)1 

Assignment of senior projects designed to develop the stu- 
dent's ability to organize and conduct investigations of materials 
performance and processing techniques. 

PL 414 Senior Project II (0-2)1 

A continuation of PL 413. 

RADIOLOGICAL SCIENCES 


RS 100 Basic Radiological Health Physics 8 weeks 

[Primarily for RS students] 

Introduction to atomic and nuclear physics; natural and ar- 
tificial radioactivity, radiation, decay schemes; nuclear reactions 
including fission and fusion; interaction of radiation with matter; 
radiation quantities and units; shielding; biological effects of 
radiation; radiation protection standards and regulations; princi- 
ples of radiation detection and detection devices; counting sys- 
tems and assay of , 8, emitters; survey and monitoring equip- 
ment; external radiation exposure and protection techniques; 
internal radiation exposure and protection techniques; radiation 
safety and control. 


RS 200 Applied Radiological Health Physics 8 weeks 

work experience 

[Primarily for RS students] 

Internship for eight weeks of applied work experience as a 
health physics technician at a government laboratory or a radia- 
tion facility of some industry, hospital, or education and research 
institution. 


RS 300 Applied Radiological Health Physics 8 weeks 

work experience 

[Primarily for RS students] 

Internship for eight weeks of applied work experience as a 
health physics technician at a government laboratory or a radia- 
tion facility of some industry, hospital, or education and research 
institution. 
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(3-0)3 


RS 401 Principles of Radiation Safety and Control 

[PH 363 or equivalent] 

Introduction to radiation protection, including radiation 
sources, radiation dose and dose measurement, radiation expo- 
sure, radiation protection techniques, monitoring methods and 
instruments, contamination control and waste storage, facility 
design, hazards analysis, and applied health physics techniques 
for the safe handling and control of radioactive material. 


RS 402 Principles of Radiation Safety and Control (3-3)4 

[PH 363 or equivalent] 

A laboratory course giving students experience with equip- 
ment and practices of current use in the Radiation Protection 
Field, an extension of RS 401 giving the practical aspects of ra- 
diation safety and control. 


RS 411-412 Research in Radiological Sciences 8 

[Primarily for RS students] 


A research problem related to the field of radiation protec- 
tion is investigated by the student under the direction of faculty 
and staff of the Nuclear Center. The student will present a semi- 
nar on his research project. Areas of research anticipated include 
radiation shielding, radiation detection and measurement, radia- 
tion survey and monitoring, radiation biology, radiation chemis- 
try, radiobiology, radiochemistry, radioecology, natural radioac- 
tivity, fall out, analyses and measurement of radioactivity and 
radiation levels associated with the operation of reactors and 
accelerators, and radioactive aerosols. 

RS 422 Environmental Radiation and Nuclear (3-0)3 

Site Criteria 

[Permission of Instructor] 


Sources of radioactive waste and waste treatment; internal 
dosimetry, maximum permissible concentrations; distribution of 
radioactivity in the environment and the significance of releases 
to the air, aquatic and terrestrial ecosystems; design and opera- 
tion of environmental surveillance programs around nuclear fa- 

t cilities; reactor site criteria, licensing, regulations, credible acci- 
ents, meteorological considerations, normal and abnormal 
perations. 

IS 431-432 Seminar in Radiological Sciences (2-0) (2-0)2 

[Primarily for RS students] 

Guest speakers and staff of the Nuclear Center present not 
nly topics of current interest to the field of radiation protection 
>ut also descriptions of radiological health physics programs at 
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various nuclear and radiation facilities. Students present a semi 
nar either on their research project or on their critical essay. 


RS 441 


(3-3)4 


Radioisotope Techniques 

A course for students and staff designed to acquaint them 
with the theory and use of radioisotopes and the principles and 
operation of radiation counting systems. Integrated into both 
laboratory and lecture sessions are topics related to biological 
effects of radiation exposure, safe use of radiation sources, radia- 
tion protection techniques and procedures, and design of radia- 
tion facilities. 


RS 451 


Introduction to Electronic Product Radiation 

[Permission of Instructor] 


(3-0)3 


The theoretical and applied aspects of the generation, 
measurement, and uses of radiant energy from electronic prod- 
ucts whose emissions span the entire electromagnetic spectrum; 
ultrasonic energy emitted by electronic products; biological ef- 
fects, standards of protection and control, and consequences 
and intent of Public Law 90-602. 


RS 452 


Electronic Product Radiation Laboratory 

[RS 451] 


(1-4)3 


A laboratory course aimed at practically demonstrating 
some of the more important principles and instrumentation used 
n the generation and measurement of electronic product radia- 
tion. Experiments involving the properties and measurement of 
radiation from lasers and microwave sources will represent a 
large portion of the course. 


RS 501 


(3-0)3 


Radiation Physics and Shielding Design 

[Permission of Instructor] 

Interaction of neutrons, gamma rays and charged particles 
with matter; buildup factors; shielding of point, surface, and 
volume sources; shielding design factors in reactor and accelera 

tor operation. 


RS 503 Introduction to Radiation Chemistry 


(3-0)2 


A study of the interaction of all types of ionizing radiatior 
with matter and the resulting radiation-induced chemical jac 
tions; excitation, ionization, and free radical format 
combination. 
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SOCIAL SCIENCES 


SS 223 


The United States: 1865-1917 


(3-0)3 


With the unit approach, a study of the following- Political 
deyekjpment from Reconstruction to the New Freedom the dse 
of labor and industry after 1870, the rise of the West and its in- 
luence, diplomacy before World War I, and the social and cul- 
tural development of the American people. 


SS 224 


The United States: 1918-1945 


(3-0)3 


Roosevelt ^ P ° litlCS a " d f ° rei8n policy from Wilson trough 

SS 225 Europe: 1789-1914 ( 3 .q )3 

A study of those events which have played an important 

Tcs as" the^French 6 R^Tr Wl ’ th em P has * ^pon such top- 

ICS as the French Revolution, the Industrial Revolution social 

^ £ I!'",' ref ° rmS - ,he rise ° f nationalism and Imperia^m 

and the background of World War I. P a sm ' 

SS 226 Europe: 1914 to the Present ( 3 . 0 ) 3 

A study of the period of the two World Wars and the noct- 
war periods in which totalitarianism, new power alignments^nd 
new international organizations developed. 


SS 232 Social and Economic Change in Europe: 1750 

to the Present 


(3-0)3 


l if _ Ip‘ S COUrse stu dies the impact of economic change on the 

lies' of nTf SmCe thG u 18th CentUry ’ After a brief survey of theo- 
evel lopme nt, the economic revolutions of the past 200 

years are examined in depth. The relationships between eco 

omic change and social and intellectual life arealso explored. 

SS 235 England: Roman Times to the Restoration (3-0)3 

opmJm^fthTini^f^ 1660 Wlth em P hasis *e devel- 
' P . ; , institutions of monarchy and Parliament rulmi- 

a mg m the clash between the two and the Restoration in 1660. 

j England: The Restoration to the Present (3-0)3 

3 arli a E m 8la t nd S hiSt ° ry fr ° m the Rest oration, tracing the rise of 

the s r stem ' domesti^re- 

*s 301 Government of the United States ( 3 - 0)3 

nri ilf tUdy the Political structure of the national government 
nd the most crucial problems, domestic and foreig 8 thaHHs 


facing today. Emphasis is given to the manner in which the 
American federal government is confronting these problems and 
their influence on American society. 

SS 303 Psychology (3-0)3 

An introduction to the basic principles of human behavior. 
The major areas covered include the origins and development of 
psychology as a science, the stages of human development, mo- 
tivation and emotion, sensing and perceiving, the nature and I 
management of learning, testing ability and intelligence, and 
neuroses and psychoses. 

SS 305 Sociology (3-0)3 

The principles of Sociology, including the development of 
Man, culture, culture and personality, social organization and 
structure, groups and group life, social relations, collective be- 
havior, social change, and social institutions. 

SS 307 Seminar in Sociology (3-0)3 

[Limited to upperclassmen. Approval of Instructor required.] 

Designed to assist the advanced student with the proper 
sociological concepts and insights as they apply to the social set- I 
tings in business and industry. The core objective is the develop- 
ment — through the case method — of the balance between 
skill and knowledge and their application in sound technical and i 
administrative decisions affecting individuals and groups within I 
organizations. 

SS 308 Psychology of Interpersonal Behavior (3-0)3 

In 

A study of the science of interpersonal behavior and of the 1 
development of theories of the personality. Major topic areas ^ 
discussed include: the meaning and measurement of interper- 
sonal behavior, behavior development, personality develop-! 
ment, conflict and anxiety, defense and coping mechanisms. 

SS 322 Moral Problems in a Technological Age (3-0)3 j 

The course will deal with contemporary social issues such I 
as, war and peace, prejudice and race relations, inter-faith ten- i 
sions, changing sexual patterns, and ecology. 

mfk 

SS 340 The United States: 1945 To The Present (3-0)3 I 

An historical study of the United States since World War II. 

if 11 

SS 352 Contemporary Political Theory (3-0)c I 

An examination of contemporary political theory and it™ oo 
relation to current social problems. 
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SS 362 Social Psychology (3-0)3 

A seminar involving the problem of social order, the sociali- 
zation process, social interaction, and the maintenance of social 
order. 

SS 371 American Civilization to 1865 (3-0)3 

A study of the development of national consciousness in the 
United States. Emphasis is given to the economic, political, and 
social which were causing the simultaneous growth of the sec- 
tionalism that led to the Civil War. 

SS 451 History of France (3-0)3 

The History of the development of ideas and institutions 
in modern France from the age of absolutism through the mid- 
twentieth century. 

SS 471 The United States in World Politics (3-0)3 

The backgrounds of American foreign policy and the var- 
ious circumstances and conditions under which these principles 
have been applied by the United States are examined through 
case studies. 

SS 472 National Security Policy (3-0)3 

A study of the relationship of force and foreign policy in the 
thermonuclear age. Discussions cover organization and policy- 
making, military policy and strategy, and the substance of natural 
security. 

SS 474 Cultural Anthropology (3-0)3 

A seminar analyzing various living societies and their cul- 
tures in terms of social adjustment to recurring needs. 

SS 478 Russia: The Soviet Union (3-0)3 

A study of the history of the U. S. S. R. from 1917 to the 
present. The course will be divided into three general areas: Es- 
tablishment of the Soviety state; the Stalinist period; and current 
|domestic and foreign problems. 

SS 482 The United States: Urban History (3-0)3 

1 Social, cultural, economic, and political factors in the for- 
mation and development of the modern American city. 

1(1 I 
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SS 483 


(3-0)3 


The Development of Western 
Civilization: To 1789 

The history of the development of ideas and institutions 
from democratic Athens to the absolutism of Louis XIV. 

SS 484 The Development of Western (3-0)3 

Civilization: Since 1789 

The development of ideas and institutions from the age of 
absolutism to the mid-twentieth century. 

SS 485 Modern Governments of Europe (3-0)3 

A study of the institutions and politics of the United King- 
dom, France, Germany, and the Soviet Union. 

SS 487 American Political Thought to 1865 (3-0)3 

A study of those events which have shaped American politi- 
cal thought, with emphasis upon the American Revolution, the 
Constitution, and the Civil War. 

SS 488 American Political Thought Since 1865 (3-0)3 

An examination of the evolution of the American political 
tradition in the modern age, with special attention to the reform 
movement, the Roosevelt era, and wartime and post-war peri- 
ods. 

SS 489 Political Parties in the United States (3-0)3 

A study of voting behavior, policy making, and the historical \\ 
development of American political parties. 

SS 494 England: The Empire Since 1793 (3-0)3 

A study of British foreign policy and the development of the 
Empire from the Napoleonic Wars to the formation of the pres- 1 
ent Commonwealth. Against a background of domestic social, il 
economic, and political changes, the course will stress the British ] k 
parliamentary system and its influence on other nations. 

SS 495 The Technological Future: (3-0)3® 

The Material Aspects 

Lectures and discussions forecasting the completely tech-i 
nologized society of 2000 A. D. The first semester emphasizes]]' 
the nature of several "futuribles" — the possible futures — from j 
the surprise-free environment to those involving scientific break- ■ 
throughs. 


- 
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SS 496 


(3-0)3 


The Technological Future: 

The Social and Political Aspects 

Lectures and discussions during the second semester em- 
phasize man's adaptation to the vast changes of the future and 
the probable nature of the future world civilization. 

SS 497 Tutorial: History or (3-0)3 

Political Science 

[Permission of Instructor] 

Independent directed study under the guidance of individu- 
al members of the department. 

SS 501 Afro-American History (3-0)3 

An historical study of the patterns of racial relations and the 
participation of Afro-Americans in the social, economic, politi- 
cal, and cultural life of the United States. The topics covered in- 
clude the origins and development of the slave system, the Civil 
War and Reconstruction, urbanization, the Civil Rights move- 
ment, and "Black Power." 

SS 504 Technology and Social Change (3-0)3 

An examination of the historical impact of Technology on 
man and society. 

SS 505 Technology and Society (3-0)3 

An examination of the impact of technology on contempo- 
rary man and society. 

SS 528 Social Ecology (3-0)3 

This course provides the student with an exposure to man's 
interrelationship with his total environment and its effects on 
social behavior. 


TEXTILES ENGINEERING 


211 Chemistry and Physics of (3-1)3 

Textile Fibers 

[Offered both Semesters] 

The different fibers and their origin and properties. The ef- 
ect of molecular arrangement in fibers upon the chemical, phys- 
:al, and mechanical behavior of the raw material and upon their 
schnological utilization. Polymer structure, order, intermolecu- 
ar forces, flexibility, and other properties in the light of stress- 
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strain relationships, such as viscoelastic behavior. These and 
other factors as design elements leading to the prediction of the 
physical properties of textile systems, as well as the geometry of 
yarns and fabrics and their behavior characteristics. 


TE 263 Textile Systems I (3-1)3 

The preparation into yarn of staple cellulosics and man 
made fibers on the cotton system as well as filamentous man 
made fibers. These are presented analytically in terms of engi- 
neering principles or mechanisms concerned with functional 
use, structural design, and basic geometry of the yarns. 


TE 264 


Textile Systems II 

[TE 263] 


(3-3)4 


Same as TE 263 but involving wool in woolen or worsted 
yarn systems or blends of same with natural and synthetic fibers. 
A consideration of recovery processes for use of waste in varied 
fabrics is included. 


TE 331 


Textile Systems III 

[TE 264] 


(3-1)3 


The concepts of fabric design: an analysis of the effects of 
mechanical processing upon structural relationships, with stress 
on physicomechanical and chemical behavior. 


TE 332 


Textile Systems IV 

[TE 331] 


(3-3)4 


A study of the more complex woven structures including 
dobby, jacquard, multi box looms, double fabrics, etc. This sub- 
ject also covers the various types of shuttleless looms presently 
available. 


(2-2)3 


TE 403 Modern Trends in Fabric Production 

[TE 332] 

The production and utilization of non-woven, needle- 
punched and stitch bonded fabrics are discussed in detail. The 
utilization of waste or unique processes for the production of 
yarns, fabrics and allied products are also covered. 


TE 433 Technology of Knitting (2-3)3 

A study of the principles of knitting and the mechanisms 


required to develop various fabric structures. Topics included 
are programming systems, pattern wheel designing, double 
knits, warp knitting, basic tricot designing and knit fabric geome- 
try. 


\s 


p 
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TE 434 


Advanced Knitting 

[TE 433] 


(2-3)3 


A detailed study of engineering principles involved in knit- 
ting action with an analysis of jaquard systems, knit gam design 
and warp knitting mechanisms. 

TE 459 Textile Systems V (3-0)3 

[TE 332] 

A study and analysis of the physical behavior of gray fabrics 
to mechanical systems during the finishing operations. Major 
emphasis is on absorption, pressure, heat transfer, and the physi- 
cal and mechanical design principles involved. 


TE 460 Textile Systems VI (1 -2)2 

[TE 459] 

The basic chemical structure of the fibers within the fabric 
and the relationship which such a system has with the applica- 
tion of dye and finish due to chemical transition catalysis, elec- 
trostatic attraction, covalent and other bonding forces, etc., in 
effecting an acceptable end product. 


TE 472 Textile Evaluation (2-3)3 

[TE 332, MA 383] 

[May be given each semester] 

Devoted to the basic mechanical tools and techniques and 
their utilization by the textile industry for research, develop- 
ment, product control, and end use evaluation. Moisture equilib- 
rium and rates of change relations; basic fiber, yarn, and fabric 
dimensions; spatial relations and fluid flow instrumentation; an 
introduction to the determination and evaluation of the stress- 
strain-time properties of viscoelastic fibrous structures; and wear 
or abrasion of textile structures are among the topics considered. 


TE 474 


Instrumentation for Textiles 

[PH 102] 


(2-2)3 


A study of some mechanical, electrical, and electronic 
methods for the measurement and control of such common tex- 
tile process variables as pressure, temperature, liquid level, and 
fluid flow. The response of sensing elements, the modes of con- 
trol, the characteristics of final control elements, and the interre- 
lationship between those in closed loop systems are considered. 
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TE 482 Application of Scientific Methods to (3-0)3 

Textile Processes 

[PH 201, MA 203, ME 216] 


A cross-discipline course which exercises the student in the 
application of his knowledge of science and engineering to 
problems of textile processing. In problem-solving sessions, an 
effort is made to simulate the resources and on-the-job environ- 
ment of a practicing textile engineer. 

TE 483 Engineering Design of Textile Structures I (3-0)3 

[MA 203, TE 332] 

This subject correlates engineering properties of textile 
materials, engineering principles and textile methods in the de- 
sign of textile structures with desired properties. Considered, are 
the following: the geometry and design of yarns for certain func- 
tional uses; prediction of dimensional changes which occur dur- 
ing use; stresses, strains, and energy changes imposed by end 
use; and analyses of load-elongation diagrams of fibers and 
yarns. 


TE 484 Engineering Design of Textile Structures II (3-0)3 

[TE 483] 

This subject deals primarily with three dimensional textile 
structures. The concept and objectives of the course are similar 
to that of TE 483. In addition, metallic fabrics and graphical solu- 
tions are considered. 
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LOWELL TECHNOLOGICAL INSTITUTE 

Lowell, Massachusetts 01854 


Established 1895 

Operated by the Commonwealth of Massachusetts 

Day programs leading to B.S., B.S. in B.A., M.S., and Ph.D. de- 
grees 

Evening programs leading to A.B.M., A.A.S., A.S., and A. Eng. 
degrees 

Member of, or approved by, American Chemical Society, Ameri- 
can Council on Education, College Entrance Examination 
Board, Engineer's Council for Professional Development, 
Massachusetts Department of Education, New England Asso- 
ciation of Colleges and Secondary Schools 

Total enrollment — 8670 

Undergraduate Colleges — 3256 
Evening Division — 3194 
Summer School — 1775 
Graduate School — 445 

Men and women students from 20 states and 30 countries 

Tuition: $250 for U.S. citizens who are residents of Massachu- 
setts; $850 for all others 

L.T.I. Research Foundation conducts research and development 
work for government and industry. 

The main campus lies between Mass. Route 113 and the VFW 
Highway along the bank of the Merrimack River, one half 
mile north of the center of Lowell, 25 miles north of Boston. 

Office hours: 8:30 a.m. — 5:00 p.m., Monday through Friday 

Telephone number: 454-7811 (Area Code 617) 

* * * 


The Board of Trustees reserves the right to waive, at its discretion, any of 
the rules and regulations stated herein, and to change any of the subjects or 
curricula, or portions thereof, without prior notice. 
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ACADEMIC CALENDAR, 1972-1973 


First Semester 


August 28, Monday 

August 31, Thursday 
September 1, Friday 
September 5, Tuesday 

September 5 and 6, Tuesday 
and Wednesday 

September 6, Wednesday 
September 6, Wednesday 
September 7, Thursday 

October 9, Monday 
October 11, Wednesday 
October 23, Monday 
November 22, Wednesday, 6 p.m. 
November 27, Monday 
December 15, Friday 
December 16, Saturday 
December 22, Friday 


Freshman and Graduate Student Testing 
Begins 6 

Transfer Students Register 

Sophomore Students Register 

Junior and Senior Students Register 

Graduate Students Register 

Freshman Students Register 

Classes Begin, Upperclassmen 

Classes Begin, Freshmen and Graduate 
Students 

Institute Closed (Columbus Day) 

Monday Schedule of Classes 

Institute Closed (Veterans Day) 

Thanksgiving Recess Begins 

Classes Resume (Last Day to Drop Courses) 

Classes End 

Examinations Begin 

Semester Ends 


Second Semester 


January 15 and 16, Monday 
and Tuesday 

January 18, Thursday 

February 19-21, Monday- 
Wednesday 

February 19, Monday 
February 22, Thursday 
March 9, Friday 
April 5, Thursday 
April 13, Friday, 6 p.m. 

April 23, Monday 
May 11, Friday 
May 14, Monday 
May 19, Saturday 
May 27, Sunday 

Normally, classes are held from 8 a 
This calendar is subject to change. 


Registration of Students (graduates and 
undergraduates) 

Classes Begin 

Washington's Birthday Recess (no classes) 

Institute Closed 
Classes Resume 

Wednesday Schedule of Classes 
Tuesday Schedule of Classes 
Spring Recess Begins 

Classes Resume (Last Day to Drop Courses) 

Classes End 

Examinations Begin 

Semester Ends 

Commencement 

•m. to 6 p.m., Monday through Friday. 
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GENERAL INFORMATION 


History and Aims 

Lowell Technological Institute was incorporated in 1895 and 
formally opened for the teaching of textile technology subjects 
on January 30, 1897. It was then known as the Lowell Textile 
School and awarded only certificates and diplomas. Growth of 
the school in size, prestige, and scope of curriculum was rapid, 
and in 1913 is was granted the right to confer four-year degrees 
in textile engineering and textile chemistry. In 1928 the name 
was changed to the Lowell Textile Institute to indicate more fully 
the collegiate status of the institution. Its continued growth re- 
sulted in further diversification of its areas of specialization, and 
since 1949 degree programs have been added in the fields of 
paper engineering, electrical engineering, plastics technology, 
mechanical engineering, chemistry, chemical engineering, radio- 
logical science, physics, mathematics, nuclear engineering, indus- 
trial management, business administration, meteorology, and 
biological sciences. In view of the present greatly expanded scope 
of the engineering program, the name of the college was once 
more changed, in 1953, to Lowell Technological Institute. The 
Institute grants Bachelor of Science, Master of Science, Master of 
Management Science, and Doctor of Philosophy degrees. Since 
1918, when the property of the school was transferred to the 
Commonwealth of Massachusetts, it has been under the control 
and management of a Board of Trustees appointed by the Gov- 
ernor of the Commonwealth. 

The major aims of Lowell Technological Institute are to fur- 
nish sound educational programs in science, engineering, tech- 
nology, business and management at both the undergraduate 
and graduate levels to cultivate in its students a professional atti- 
tude in their fields of concentration and to develop their ability 
for creative thinking. All education, and particularly in the fields 
of study offered at the Institute, must be based on a thorough 
grounding in the fundamentals upon which the study in the area 
of specialization is built; but, it must prepare the student for life 
in general and thus there must be an emphasis on the develop- 
ment of self-reliance and awareness of the interrelation between 
science, technology and industry and the society in which we 
live. For this reason, all curricula have a balance of basic material 
leading into more advanced theoretical and applied treatment of 
this knowledge with the inclusion of sufficient humanities to 
make a meaningful education for a productive life. Graduates 
are prepared to enter industry in the fields they have chosen or 
to continue for further education in graduate schools in prepara- 
tion for research, teaching, or industrial positions. 
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Accreditation 

The Institute is a member of the New England Association of 
Schools and Colleges. The United States Department of Educa- 
tion and the Armed Forces consider such membership equiva- 
lent to regional accreditation. It also holds membership in the 
American Council on Education and in the College Entrance 
Examination Board. The Engineers' Council for Professional 
Development extends accreditation to the curricula in chemical, 
electrical, mechanical, and textile engineering. The ECPD has 
also accredited a two-year part-time program in civil engineering 
technology and a four-year part-time program in civil engineer- 
ing technology. The chemistry program is approved by the 
American Chemical Society. 

Graduates of the Institute have been accepted for graduate 
study at nearly all leading universities. The Institute's prestige 
attracts students annually from many foreign countries All races 
and religions are represented in the enrollment. Although the 
majority of its students are men, the Institute is co-educational. 

Campus 

The campus is situated 25 miles north of Boston, on the 
banks of the Merrimack River in Lowell, a city of 100,000, long 
famous as a textile center and more recently for its increasingly 
diversified industries. The 60-acre campus includes 16 mam 
buildings, among them a large modern library, a nuclear center 
and a fine gymnasium. Currently under construction is an 
story student-union building, a $12,000,000 chemistry building 
and an arts and science building. Scheduled for immediate con- 
struction is a $2 million parking lot with a 3000 car capacity. 

Alumni Memorial Library 

The library, dedicated to Alumni of the Institute who served 
in World Wars I and II and the Korean conflict, has recently un- 
dergone an extensive expansion. The original building, con- 
structed in 1951 by the Alumni Association, now houses the 
library's rare books, government depository collection, technica 
reports and a ground floor student activities area. The new addi- 
tion, which is linked to the original building by means of ramps, 
houses most of the library functions. The main floor contains the 
lobby with its control desk, exhibition area, catalog, reserve 
book room, reference room as well as the administrative an 
work areas for the library staff. Two elevators serve the library 
building. The third floor houses the extensive periodical collec- 
tions including current issues as well as a microprint area. A sec- 
tion of this floor holds the abstracts and indices that serve as a 
guide to the periodical collections. The fourth floor houses the 
science and technology book collection while the fifth floor 
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houses the collection of the humanities and the social sciences. 
On each floor shelving areas are mixed in with reading and 
lounge areas to give maximum accessibility to our collections. 
The longe areas on the upper floors provide excellent views of 
the City of Lowell and the surrounding areas. The ground floor 
has a complete audio-visual area consisting of a master control 
room, a student listening room with thirty-one individual sta- 
tions, six individual listening areas with equipment, an audio- 
visual office, a multi-purpose room seating 140 and a nine room 
radio station complex. The building seats approximately 1000 
students and has a stack capacity of 450,000 volumes. A walkway 
under the side of the building adjacent to Smith Hall leads to the 
first aid station and the dormitory areas located behind the 
library. 

Equipment 

Laboratory equipment used in the instructional and research 
programs of the Institute is valued at more than $20,000,000. It 
includes such varied apparatus as an electron microscope, analog 
and digital computers, and full-sized industrial machines as well 
as complete pilot-plant facilities in all technological areas, paper, 
plastics and textiles. 



ADMISSION OF UNDERGRADUATES 


New students are selected from those applicants who during 
their preparatory education have shown academic promise and 
strength of character. Besides scholastic rating and test results, 
high value is placed upon their evidence of leadership and con- 
tribution to school and community life. 


Application for admission should be made as soon as pos- 
sible after the first marking period in the candidate's senior year 
of secondary school. Applicants who apply before the first mark- 
ing period will not be considered until the Dean of Admissions 
Office has received senior grades for this period. The responsi- 
bility of having these grades forwarded to Lowell Technological 
Institute rests with the applicant. Students from other countries 
are advised to start the application procedure no less than 12 
months in advance of the expected date of enrollment. 

The Institute does not accept part-time or special students, 
nor does it accept students at mid-year. 

Correspondence is welcomed prior to their senior year from 
students in high school who may require help in adapting their 
secondary-school programs to fit the needs of the freshman year 
at the Institute. Requests for application blanks and all corre- 
spondence relating to matriculation should be addressed to the 
Dean of Admissions, Lowell Technological Institute, Lowell, 
Mass. 01854. 

Applications for admission are preferred by the Institute on 
or before April 1, prior to the September in which the applicant 
wishes to matriculate. 

All admission records, once submitted, become the property 
of the Institute and cannot be returned. 

An applicant who is requesting financial assistance must file 
a Parents' Confidential Statement with the Institute. 


Application Procedure 

A candidate for admission to Lowell Technological Institute 
in any of the fields of study open to undergraduates must: 

1 Complete the first two pages of the admissions application 
form and the attached STUDENT DATASHEET. 

2. Attach a certified check or money order in payment of the 
application fee of $10 which is not refundable. 

3 Submit the entire application form to the office of the sec- 
ondary-school principal or guidance director with a request tha 
the office fill out the remainder of the application form and ma 
it directly to the Dean of Admissions. 
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Requirements for Admission 

All applications are reviewed by the Committee on Admis- 
sions in order to determine the eligibility of each candidate, and 
the final decision as to eligibility is made by that Committee. 
Conditions for acceptance follow: 

1. A candidate for admission must have been enrolled in a col- 
lege preparatory program and must be a graduate of a secondary 
school approved by the New England Association of Colleges 
and Secondary Schools, Inc., the Regents of the State of New 
York or a board of equal standing. 

The New England Association of Colleges and Secondary Schools 
accredits schools and colleges in the six New England states. 
Membership in one of the six regional accrediting associations in 
the United States indicates that the school or college has been 
carefully evaluated and found to meet standards agreed upon by 
qualified educators. Colleges support the efforts of public school 
and community officials to have their secondary school meet the 
standards of membership. 

2. For all courses except Business Administration and Industrial 
Technology a candidate must have completed the following units 
of secondary-school study: 


algebra (quadratics and beyond) 

2 

units 

plane geometry 

1 

unit 

trigonometry 

V 2 

unit 

English 

4 

units 

American history 

1 

unit 

chemistry (including laboratory) 

n r 

1 

unit 

U 1 

physics (including laboratory) 

1 

unit 


Preference is given to applicants offering both chemistry 
and physics. Those who do not offer both are urged to make up 
the deficiencies in the Summer Session Precollege Refresher Pro- 
gram. Besides the listed prerequisites, applicants may offer credit 
in such elective subjects as languages, history, mechanical draw- 
ing, social studies, and other sciences. 

Combined prerequisites and electives should total at least 
16 units. Each of these units is equal to one secondary-school 
subject satisfactorily completed during one academic year of at 
least 36 weeks of four 40-minute meetings each week, or the 
equivalent. 

3. For admission to the course in Business Administration and 
Industrial Technology a candidate must have completed 16 units 
of approved high school work: 

English 4 units 

mathematics 2 units 
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American history and social studies 

laboratory science 

electives 


2 units 
1 unit 
7 units 


Advanced Placement 

Lowell Technological Institute subscribes to the Advanced 
Placement Program of the College Entrance Examination Board 
which provides academic credit and placement for students who 
qualify. Those interested must take CEEB Advanced Placement 
Tests and have them submitted to Lowell Technological Institute 
for evaluation. 

Students from Other Countries 

All foreign applicants for whom English is a second language 
and who have not completed two years of English in United 
States schools must take an English Proficiency Test, and have 
results sent to the Dean of Admissions, Lowell Technological 
Institute. The test used by the Institute to determine English 
proficiency is TOEFL (Test of English as a Foreign Language). 
Students should arrange to take this examination by writing to 
the Educational Testing Service in Princeton, New Jersey, 08540, 
U.S.A. and, as stated above, request the results be sent to Lowell 
Technological Institute. 

The TOEFL Bulletin of Information and Registration Form 
can be obtained in a number of cities outside the United States. 
They often are available at one of the following: American Em- 
bassies and Consulates, Offices of the United States Information 
Service (USIS), United States Educational Commissions and 
Foundations abroad, and Binational Centers. In addition, several 
private organizations distribute TOEFL bulletins, among them (1) 
the Institute for International Education (HE) in Nairobi, Kenya; 
Kowloon, Hong Kong, Paris, France; and Lima, Peru, (2) the Afri- 
can-American Institute in Dar es Salaam, Tanzania; and Lagos, 
Nigeria, (3) the American Friends of the Middle East in Tehran, 
Iran; Amman, Jordan; Beirut, Lebanon; Tangier, Morocco; and 
Cairo, Egypt, (4) the American-Korean Foundation in Seoul, Ko- 
rea, and (5) the Bureau of Educational Research at Ewing Chris- 
tian College, Allahabad, U.P. India. 

Students who cannot obtain a TOEFL bulletin and registra- 
tion form locally should write well in advance for them to: Test 
of English as a Foreign Language, Box *899, Princeton, New Jersey 
08540, U.S.A. Students residing in Taiwan must apply to: Lan- 
guage Center, 2-1 Hsu-chow Road, Taipei, Taiwan (100), for the 
Special Taiwan editions of TOEFL publications. 

The Institute accepts every year foreign applicants in num- 
bers up to 5% of each entering class. In all other respects, the 
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admission procedure for foreign students is the same as that 
required of U.S. citizens. They are urged, however, to have the 
transcript of their secondary school and/or college records, as 
well as all other application materials, submitted, in ENGLISH, 
and not less than twelve months in advance of the expected date 
of enrollment. All applicants should have considerable facility in 
speaking and writing English and should have financial resources 
sufficient for at least their first year of study. They are expected 
to complete the same schedule of courses assigned to U.S. stu- 
dents. 

Transfer Credit Guidelines 

A. A prospective student who wishes transfer to Lowell Techno- 
logical Institute must indicate the curriculum major he intends 
to pursue. Because of space requirements, Lowell Technological 
Institute reserves the right to limit assignment of transfers to 
specific curricula. 

B. A student must place on file the following credentials: 

1. Application (including all six pages). 

2. Letter of recommendation from transferring Institutions. 

3. High School record. 

4. College transcript (all colleges attended). 

5. TOEFL (if required). 

6. S. A. T. (if required). 

C. A student must complete a minimum of one-year (2 semes- 
ters; 3 trimesters) at an approved Junior College, Technical Insti- 
tute or 4 year College. 

D. The applicant must have an academic cum average of 2.00 
or above in order to qualify for a transfer status. 

E. A College, in order to qualify for transfer status, must offer 
at least the Associate Degree. 

F. The transfer application must arrive at Lowell Technological 
Institute prior to April 1st. 

G. Credit will not be considered in subjects where applicants 
grade is lower than "C" range. 

H. Students completing the equivalent of one full year of col- 
lege work, the S.A.T. Examination requirement is waived. 

I. One full year of Physical Education completed at another 
Institute will be considered for transfer credit. This subject is a 
degree requirement at L.T.I. 

J. The following are the Credit requirements for Academic 
Classifications: 


Freshman 

Sophomore 

Junior 


0 to 23 Credits 
24 to 55 Credits 


56 Credits 
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It should be noted that the classification of Sophomore or 
Junior does not remove the course requirement of the preceding 
classification. Example: A student with 58 credits and classified 
as a Junior may be required to take Freshman Chemistry if he 
has not taken it or has not received credit for it. 

NOTE: 

International Students are advised that unless they have 
completed two years of college level work in the United States 
at an accredited College or University, they must fulfill the CEEB, 
S.A.T.'s and the TOEFL requirements. 

Students who are not U.S. citizens and who are not immi- 
grants, must obtain permission from U.S. Immigration and Natu- 
ralization Service to transfer from one educational institution to 
another. Permission should be obtained AFTER receiving admis- 
sion as a transfer student. 

GED Certificate 

In order to encourage and support non high school grad- 
uates in their effort to obtain a college education, Lowell Tech- 
nological Institute recognizes the GED TEST as an instrument to 
obtain the Massachusetts High School Equivalency Certificate 
which we in turn honor in lieu of a high school diploma. This 
applies to applicants from the state of Massachusetts only, and 
students applying from other states should consult their Depart- 
ment of Education regarding how the GED Certificate is used as 
an equivalent to a high school diploma. 

New England Regional Student Program (N.E.R.S.P.) 

Students who are legal residents of any one of the other 
five New England States may be eligible for consideration under 
this program. State Universities in New England offer certain 
undergraduate curricula to students from other New England 
States who cannot obtain a particular curriculum at their own 
State University. See your high school Guidance Counselor or 
write to the New England Board of Higher Education, 20 Walnut 
Street, Wellesley, Mass. 02181, or the Dean of Admissions, Lowell 
Technological Institute for further details. 

Civil Rights Compliance 

Lowell Technological Institute adheres to the terms of Title 
VI of the Civil Rights Act of 1964 (Public Law 88-352) entitled 
"Nondiscrimination in Federally Assisted Programs," which states: 

"No person in the United States shall, on the ground of 
race, color or national origin, be excluded from participation in, 
be denied the benefits of, or be subjected to discrimination 
under any program or activity receiving Federal financial assist- 
ance." 
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STUDENT HOUSING AND SERVICES 


Residence Halls 


The LTI campus is oriented to a program that recognizes the 
educational advantages of both classroom instruction and extra- 
curricular activities. Residence hall living provides valuable ex- 
posure in this regard. Consistent with this philosophy, it is the 
policy of the Board of Trustees that all non-commuting students 
are required to live in the residence halls on campus insofar as 
our facilities permit unless excused by the Dean of Students. 
Excuses are reviewed periodically and may be cancelled should 
conditions warrant. 


For purposes of implementing the above policy a commut- 
ing student is defined as one who commutes to and from the 
Institute on a daily basis while residing at home with parents 
or guardian. 

Application for permission to occupy other living quarters 
must be made by letter to the Office of the Dean of Students. 
When permission is granted to live off campus, the students 
must record, in the Dean of Students office, their off-campus 
local address. Further, the students are obliged to notify the 
Dean of Students office of any subsequent change during the 
academic year. 

A list of off-campus rooms and apartments is provided, 
upon request, by the Housing Office to students who have been 
accorded permission to occupy other quarters. 

Rooms are contracted for the full academic year EXCLUSIVE 
OF PERIODS WHEN THE INSTITUTE IS IN RECESS. Students are 


not permitted to remain in the residence halls during periods 
when the Institute is not in session. The Institute is not respon- 
sible for providing housing accommodations during vacation 
periods. Those students who cannot travel home during these 
periods must make their own off-campus arrangements for hous- 
ing. No resident student is permitted, at any time, to maintain 
housing other than his residence hall assignment. 

Upperclassmen are given choice of rooms and roommates 
in the spring of each year. Incoming freshmen are assigned dor- 
mitory space by the Housing Office in the order in which appli- 
cation data sheets are received. 

Residence hall facilities are available for the housing of 
female students. Because of the increasing number of women 
in attendance at the Institute, spaces in these halls must be 
assigned on a priority basis. Applications will be processed in 
order of receipt. 


Room assignments in residence halls are made for the aca- 
demic year except as above noted. A change of rooms is not 
permitted except in rare instances and may be accomplished only 
after formal application is made to the Resident Advisor and 
approved by the Housing Office. 

Dormitory rooms are furnished by the Institute and students 
are responsible for their care. Each occupant of a room is respon- 
sible for damage to furniture, equipment and interior surfaces. In 
the event of damage to public areas (corridors, lobbies, shower 
rooms, etc.) the cost will be apportioned among all residents of 
the building concerned. 

It is the responsibility of each resident student to make 
arrangement for sheets, pillow cases, towels, blankets, pillows, 
etc., by subscribing to the linen service provided to all resident 
students at a nominal fee; or to supply these items himself, in 
which case he is responsible for the laundering thereof. Machines 
are provided in the various buildings for this purpose. 

Room rental charge of $500.00 per year is payable on or 
before August 15 or, in the case of late acceptance, within 
fourteen days of receipt of bill. 

Dining Halls 

All students living in the residence halls are required to 
purchase a dining hall meal ticket. The Leitch Hall dining room 
is for the use of Bourgeois and Leitch Hall residents. Residents 
of Smith Hall, Eames Hall, and the Annexes will obtain their 
meals in the Smith Hall dining room. The contract food service 
provides two meals a day (breakfast and dinner), seven days a 
week, at a present cost of $204.50 per semester. 

An alternate meal plan is available which provides the same 
two meals Monday through Friday at a cost of $195.00 per 
semester. 

Refunds 

In the event of withdrawal, a refund may be made only 
when the following conditions are met: 

1. All rooms must first be assigned. 

2. When another student of LTI (not originally assigned a dor- 
m mitory room) takes up new residence in the dorm then a refund 

may be made to a withdrawn student in the order in which the 
withdrawal took place without regard to a specific room or 
}I J space. 

stH The Institute reserves the right to reassign rooms or to trans- 
edl fer resident students within the residence halls. In the event of 
♦ such reassignment of a room or transfer of a student alreadv in 
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residence, the Institute shall not be liable for a refund to the 
former occupant of the room so reassigned or to which said 
transfer is made. In conjunction with the above, the cost of a 
dining hall meal ticket is refundable in accordance with the 
Tuition Refund Schedule. 

Residence Hall Counseling 

The counseling staff of each residence hall is supervised by 
the Resident Advisor and coordinated by the Dean of Students. 
They are responsible for the counseling, education, athletic, and 
social programs in the residence halls. 

Under the guidance of the Resident Advisor, the floor coun- 
selors lend assistance and support to the development of inter- 
est in a strong responsible and active student organization. This 
necessitates imagination, skill, and initiative action on the coun- 
selors' part. 

The entire residence hall staff assists the students, individu- 
ally and collectively, in their orientation to resident hall life and 
communicates the philosophy that their total living and academic 
environment will be no better than the sincere contribution each 
of them makes to it. 

The counseling staff is of great assistance to freshman resi- 
dent students in familiarizing them with the various clubs, or- 
ganizations, educational and cultural programs available at the 
Institute. With proper direction, extra-curricular pursuits can be 
a meaningful part of the student's total education. 

Applications for residence hall counseling positions are ac- 
cepted early second semester for the following year. Each appli- 
cant will be interviewed by a Resident Advisor and the Assistant 
Dean of Students, Residence Halls. All applicants will be notified 
of the results of their application prior to the end of second 
semester. 

Residence Regulations and Advice 

These are general guidelines offered for the good of all resi- 
dent students. Areas not concerned in these guidelines must be 
cleared through the Resident Advisor and the Dean of Students 
Office. 

Room Conditions: 

You will find that your room is already equipped with desks, 
desk chairs, beds, mattresses, mirror, dresser and closet. You 
should bring a study lamp and an alarm clock. You may bring 
rugs, window drapes, bed spreads, etc. 
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Damages: 

The Institute holds each student responsible for damage to 
property beyond normal wear and tear. Breakage or marring of 
furniture, defacing of walls, ceiling or floors, damage to win- 
dows, screens, or general vandalism to Institute property will 
result in a damage charge. Pictures may be taped to cement 
walls, and wood paneling; never to plastered walls. The use of 
nails or tacks on walls, woodwork or furnishings are prohibited. 

Equipment Restrictions: 

Cooking appliances, hot plates, and refrigerators are prohib- 
ited. Electrical appliances such as radios, phonographs, clocks, 
electric shavers, tape recorders, coffee pots, irons, are permitted. 
Upperclassmen may have televisions. 

Room Maintenance: 

For health and safety reasons, students should make beds 
daily, sweep floors, dispose of all trash and unplug electrical 
equipment when not in use. Cleaning equipment and light bulbs 
may be obtained from the custodian. Screen must be kept intact 
on windows and ledges kept clear — nothing may be hung from 
the windows. 

Ironing: 

Electric irons may be used only in laundry rooms and ser- 
vice rooms provided for this purpose. 

PROHIBITED: 

In the best interest of the student himself, his fellows, and 
i( j he Institute, the following are prohibited: 

1( j 1. Drugs: Students shall not bring into the dormitories, possess 
or store within the dormitories, marijuana, hallucinogens, bar- 
bituates, amphetimines and/or any other dangerous, illicit or 
illegal drug. 

> s j. 2. Firearms, explosives, chemicals: Students shall not possess 
tjg firearms, weapons, fireworks, gunpowder, chemicals or any other 
^ tvpe of explosive in the dormitory at any time. 

3. Pets: Students shall not keep pets in the dormitories and 
pets are prohibited on campus. 

T Incense: Burning of incense and/or other offensive materials 
gslcs, s strictly prohibited. 

You 3. Automobiles: Freshmen resident students are not permitted 
oring lutomobiles. 

>. Food: All food and utensils are not allowed out of the dining 
tails. 
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ALCOHOL: Subject to the laws of the Commonwealth of 
Massachusetts governing the acquisition, possession, transporta- 
tion and consumption of alcoholic beverages and subject to the 
regulations adopted by the Board of Trustees, resident students 
of legal age (twenty-one years in Massachusetts) are permitted 
the possession and consumption of alcoholic beverages in spe- 
cifically designated areas of the upperclass dormitories. A copy 
of the governing regulations is posted in each residence hall. 


Food: 

Non-perishable food items are permissible if stored in suit- 
able containers. Perishable items must be consumed within 24 
hours. The Institute bans the use of hot plates. 


Loss: 


It is understood that the Institute assumes no responsibility 
for loss or theft of or damage to any property belonging to resi- 
dents. Individuals are therefore urged to exercise prudence in 
securing their property and the Institute advises that each stu- 
dent carry personal property insurance. Rooms should be kept 
locked at all times when vacant. 


Solicitation: 

Only L.T.I. Clubs and Organizations or L.T.I. students may 
solicit if authorization from the Dean of Students is given. 


Bulletin Boards and Notices: 

Residents are held responsible for information contained in 
notices on Bulletin Boards. Notices may pertain to special meet- 
ings, room sign-up, registration, etc. Permission to post otherj 
notices must have the Resident Advisor's approval. 
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Visiting: 

The Board of Trustees in April, 1970, enacted co-ed visiting 
hours and set certain guidelines that must be followed. This pol- 
icy was enacted on a temporary basis to be evaluated at a future 
date. The Institute can expect a more permanent, all inclusiv*’ 
policy as a result of student-administrative committee recorm 
mendations. 


Noise: 


Students are reminded that they live under group condi 
tions and that acts of thoughtlessness and irresponsibility jeop 
ardize the opportunities of everyone to study and work in th< 
residence halls. Noise should be kept to a minimum. When ii 
doubt, be considerate of other persons. 




% 
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Evacuation Procedure: 

In case of an emergency, i.e., fire, bomb scare, etc. turn on 
room lights, close windows, and leave room with door closed, 
then walk to the nearest exit. During emergencies, the building 
MUST BE EVACUATED. 


Inspection: 

Rooms may be inspected by Institute officials or counselor 
staff when considered in the best interest of the Institute. 


First Aid: 

The hours of the First Aid Dispensary, located behind the 
Library, are from 8:00 a.m. to 5:00 p.m. Report any illness or 
injury occurring at any other time to a member of the counseling 
staff. 


Keys: 

Keys are provided for each room. If lost, report to your floor 
I counselor. Replacement fee is $2.00. 


Health Service 

Registered nurses are on duty for eight hours each school 
jy day. Students receive first-aid treatment at the dispensary and 
are advised as to the best procedure to take in case of illness. 
Medical services are available to students 24 hours daily. There 
are three excellent modern hospitals in the immediate vicinity of 
the Institute. Students must bear their own medical fees and 
hospital charges. 

If a student requires emergency surgical treatment, every 
effort is made to communicate with a parent or guardian. Failing 
this, such action is taken as appears to be necessary in the inter- 
est of the student. 
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Accident insurance during the academic year is compulsory 
nd is included in the activity and insurance fund. Health insur- 
■ ince is also available, on a voluntary basis, through the Office oi 

'Jt 

coiJjL 


he Dean of Students. 


'hen 


ounselling 

The counselling program, under the supervision of the Dean 
>f Students Office, starts with the admission procedure and 
ontinues throughout the freshman year. During Orientation 

[ v eek, the freshman attends a series of lectures the purpose of 
hich is to help in the adjustment to college requirements. 

Freshmen should contact instructors for academic problems 
nd, if necessary, a referral may be made to the Director of Stu- 


dent Counselling for further assistance. Personal difficulties such 
as financial or similar problems should be brought directly to the 
Director of Student Counselling. 

Due to the increasing numbers of students each year, it is 
impossible to call in all students. Responsibility for interviews 
must rest with the student who needs advice or clarification. 

Other phases of the counselling program include lectures 
on effective study and tutoring programs under the sponsorship -f 
of Circle K, as well as faculty tutorial sessions. In the second 
semester of the freshman year a series of lectures is offered to 
help the student become aware of the curricula at the Institute 
and determine what course he should elect for the next three 
years. 

Counselling in the upper classes is generally conducted in 
scholastic matters by the Head of the Department concerned 
and in personal problems by the Dean of Students office. 

A Foreign Student Adviser is available for counselling regard- 
ing problems relating to students from other countries. 
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STUDENT EXPENSES 


The various expenses described in this section apply only to 
students enrolled in the day program at the Institute. Fees and 
expenses of the Evening Division are listed in a separate bulletin. 
All fees are established by the Board of Trustees and are subject 
to change without notice. 

Payment of tuition and fees is an integral part of the regis- 
tration process which must be completed before a student may 
attend classes. In special cases a delay in payment may be author- 
ized, but all fees must be paid no later than the close of the 
sixth week of classes of the semester concerned. Requests for 
such a delay must be approved by the Dean of Students before a 
student's registration is complete. 

APPLICATION FEE $10 

1. The Institute requires the prepayment of 50% of the 
first semester's tuition within 12 days of the date upon 
which the applicant is accepted. For Massachusetts resi- 
dents this amounts to $50.00. The prepayment is refund- 
able if the student notifies the Office of Dean of 
Admissions in writing on or before June 1, that he does 
not intend to enroll. 

2. The application fee is NOT credited to the student's tui- 
tion. 

TUITION (per year) 

U. S. citizens who are residents of Massachusetts .... $200 

Participants in the New England Board of Higher 
Education Regional Student Program $200 

All others $600 

Special students carrying a total of 10 or more credit hours 
must pay the full tuition fee. 

Special students carrying less than 10 credit hours pay 


charges according to the following schedule: 

U.S. citizens who are residents of Mass. . . . $10.00 per cr. hr. 
All others $30.00 per cr. hr. 


Because Lowell Technological Institute is state-supported, 
its educational program and facilities are made available at a low 
tuition rate to students from the Commonwealth. Eligibility for 
the low tuition is determined under the following policies estab- 
lished by the Board of Trustees: 
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1. Every student claiming residence in Massachusetts must 
file with the Dean of Students a certificate signed by either 
the town or city clerk of the community claimed as legal 
residence, stating that his parents or guardian is a legal resi- 
dent of the Commonwealth of Massachusetts. 

2. The residence of a minor follows that of the parents, 
unless the minor has been emancipated. A minor student 
who has been emancipated must also present documentary 
evidence of emancipation. 

3. A minor under guardianship must present documentary 
evidence of the appointment of a guardian in addition to 
the certificate of residence of a guardian. 

4. The residence shown on the application at the time of 
initial application for admission determines the appropriate 
tuition charge to be made for the entire period or periods 
of the applicant's enrollment. 

5. The residence of a wife follows that of the husband. 

6. Application for classification of residence must be made 
by the student on a prescribed form obtainable at the Insti- 
tute. Misrepresentation of facts to evade payment of the 
proper rate of tuition constitutes sufficient cause for suspen- 
sion or permanent separation from the Institute. 

7. Payment of one-half of the total yearly tuition must be 
made during the registration period of each semester. 

8. The President of the Institute is authorized to adjust 
individual cases within the spirit of these rules. 

ROTC DEPOSIT $25 f" 1 

This deposit covers loss of, or damage to, uniforms or 
equipment used for ROTC instruction and is required of all stu- 
dents enrolled in that program. The entire amount, minus charges, 
is refunded upon completion of ROTC requirements. If, at any 
time, the charges against a student exceed the amount on deposit, 
he must pay the charges and make an additional deposit of $25. 


pi. 
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ACTIVITY AND INSURANCE FUND $60 

Each student enrolled in 10 or more total credit hours must 
pay this sum in the first semester for the entire academic year; 
Payment of this entitles the student to free admission to all ath- 
letic events, a mailbox in the campus post office, subscription to 
the student newspaper, and a copy of the yearbook. A portion of 
the fund helps to support the general student activities under the 
jurisdiction of the Student Council and other general and special 
activities at the direction of and under the jurisdiction of the 
President. It pays for the compulsory accident insurance policy* 
which covers each student during the academic year. It is not 
refundable. 
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Residence Halls per year $500 

Each resident student will be billed for the entire academic 
year. In the event a student withdraws or is dropped at any time 
during the year, he is still responsible for the room charge and 
will be reimbursed only under the conditions as set forth on 
page 22 


DINING HALL FEE — 5 Days per year $390 

7 Days per year $409 


LATE REGISTRATION FEE $25 

A student who does not complete his registration (including 
the payment of all fees) by the close of the registration day as- 
signed must pay this additional fee. 


AUDITING FEE $5/credit hour 

All students regularly enrolled and paying the full tuition 
charge in any semester may audit courses in that semester with- 
out charge, provided permission is obtained by special action 
through the Office of the Dean of Students. 

Students not regularly enrolled or not paying the full tuition 
charge for the semester must pay $5 per credit hour to audit a 
course and must obtain permission from the Dean of Students. 


COMMENCEMENT FEE 


$25 


This fee applies to graduating students only and covers such 
Commencement expenses as degree form and case, rental of cap 
5 and gown, invitations, printing, and any other expenses approved 
or directed by the President. 

)f 7 

! FRESHMAN DUES $5 

All students classified as freshmen must pay this fee when 
they are billed. 


: 

i 

' 

i 


OFFICIAL TRANSCRIPT FEE $1/copy 

Each student is allowed free of charge a total of three tran- 
scripts of his scholastic record. A charge of $1 per copy is made 
for each additional transcript. 


" BOOKS AND MATERIALS 


Students must provide their own books, stationery, drafting 
equipment, and the like and must pay for any breakage or dam- 
age they may cause to machines, laboratory equipment, or other 
property of the Institute. 

Laboratory equipment may not be removed from the prem- 
ises except by special permission. 
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TUITION REFUND SCHEDULE 

Application for refunds must be filed with the Bursar upon 
the student's withdrawal, and the refunds will be made as fol- 
lows: 

No. of Weeks Refund 

At least But Less than Rate 

0 2 80 % 

2 3 60 % 

3 4 40 % 

4 5 20 % 

5 and over None 

SUMMARY OF EXPENSES PER YEAR 

Tuition 

U.S. citizens who are residents of Massachusetts $200 

Participants in the New England Board of Higher 

Education Regional Student Programs $200 

All others $600 

Residence halls, per year $500 

Student activity and insurance fee $ 60 

ROTC deposit $ 25 

Books, supplies, and related miscellaneous 

expenses (approximate) $100 

Meal fee per year $390 or $409 

THE BOARD OF TRUSTEES RESERVES THE RIGHT TO 
CHANGE ANY OR ALL FEES WITHOUT PRIOR NOTICE. 


STUDENT REGULATIONS 


Conduct 

Students admitted to the Institute are presumed to be ladies 
and gentlemen and of sufficient maturity and poise to enable 
them to live in an adult environment. Regulations are framed not 
to restrict the conduct of individuals or groups but to provide a 
pattern so that a large body of students may live and work in 
harmony. 

A STUDENT MAY BE DROPPED FROM THE ROLLS WHENEVER IT 
IS CONSIDERED IN THE BEST INTERESTS OF THE INSTITUTE. 

Fundamental to the principle of independent learning and 
professional growth are the requirements of honesty and integri- 
ty in the performance of academic assignments, both in the 
classroom and outside, and in the conduct of personal life. Ac- 
cordingly, the Institute expects of its students the highest stand- 
ards of intellectual integrity and thus the attempt of any student 
to present as his own any work which he has not performed or 
to pass any examinations by improper means is regarded as a 
most serious offense and renders the offender liable to imme- 
diate expulsion. The aiding and abetting of a student in any dis- 
honesty is also considered a grave breach of conduct. 

In some laboratories students are required by state law to wear 
safety eyeglasses, which may be purchased at the LTI Bookstore. 
The instructor in each class requiring the use of such eyeglasses 
will inform the students of the necessity of using them. 

Full-Time Student 

A full-time student is normally considered to be carrying the 
credit-hour load called for by the curriculum in which he is en- 
rolled. However, since students are sometimes out of phase with 
the specified curriculum, for purposes of classification an under- 
graduate student may be classified as full-time if his approved 
program consists of at least 12 credit hours. 

Attendance 

An excused absence system is applicable. For regulations 
consult the KEY (Student Handbook). 

Academic Grades 

The student's semester rating is a weighted value used to 
denote his relative standing. The values assigned are as follows: 


A + 

4.30 

(97-100) 

C + 

2.30 

(77-79) 

A 

4.00 

(93-96) 

c 

2.00 

(73-76) 

A- 

3.70 

(90-92) 

c- 

1.70 

(70-72) 

B + 

3.30 

(87-89) 

D + 

1.30 

(67-69) 

B 

3.00 

(83-86) 

D 

1.00 

(63-66) 

B- 

2.70 

(80-82) 

D- 

0.70 

(60-62) 


F 0 (below 60) 
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These point values, when multiplied by the credit hours as- 
signed to the subject and added together, are divided by the 
sum of the credit hours to give the student's semester rating. The 
cumulative rating for more than one semester is obtained in the 
same manner as the computation for the rating of a single 
semester. Refer to THE KEY (Student Handbook) for method of 
calculation. 

Any changes in courses or curricula must be accompanied 
by an academic petition. 

Incomplete Grades 

The grade of I for undergraduate students shall only be re- 
ported: 

When a portion of the assigned or required class work or the 
final examination has not been completed because of necessary 
absence of the student due to serious illness or extreme personal 
or other circumstance beyond the student's control. If the stu- 
dent's record is such that he would fail the course regardless of 
the result of the missing work, he is to be given an F. 

In order to qualify for an I, the student must obtain an Aca- 
demic Petition form from the instructor. Such a form would not 
be issued if the quality of the work to date did not justify it. This 
form must be approved by the Dean of Students with copies re- 
turned to the instructor and filed with the Registrar. 

A student can obtain credit for an I only by finishing the 
work of the course within two weeks from the end of the semes- 
ter. The grade of I is converted to F if the course requirements 
have not been satisfied by this time. Exceptions to the two-week 
deadline may be requested on the Academic Petition and ap- 
proved by the Dean of Students in cases of protracted illness or 
critical personal problems or for academic reasons at the request 
of the instructor. The initiative for removal of the I rests with the 
student, but faculty members giving an I must be responsible for 
making suitable arrangements for its removal. 

An I on a final grade report is calculated as an F in arriving 
at a temporary rating. When the I is later converted to a grade, 
the permanent record is changed and the student notified. 

Academic Symbols "W" and "X" 

"W" and "X" are used to indicate that a student did not 
complete subjects and that no academic grades were given. 
"W" indicates that a student withdrew from the Institute for 
approved reasons and it would appear for all subjects he was 
taking at the time of withdrawal. "X" indicates that a student 
dropped a subject for approved non-academic reasons after the 
time specified in the academic calendar as the last date to add 
or drop subjects without approval. No "X" or "W" symbol will 
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be issued during the last three weeks of classes of any given 
semester. 

Dean's List 

The Dean's List is composed of students who have a semes- 
ter rating of 3.00 or higher, with no current failures. 

PROBATION AND DISMISSAL — ACADEMIC 
Probation 

A student is automatically placed on probation under the 
following conditions: 

a. When the student's semester rating is less than 1.35 
B. When the cumulative rating of a student not on proba- 


tion is less than the appropriate value 


Freshman Year-end 


1.40 

Sophomore Mid-year 


1.45 

Sophomore Year-end 


1.50 

Junior Mid-year 


1.55 

Junior Year-end 


1.60 

Senior Mid-year 


1.65 

The probationary period 

covers the entire regular semester 


following the issuance of the semester or cumulative rating 
which placed the student on probation. 

A student on probation may not represent the institute in 
any public function or extracurricular activity and may not hold 
or run for any class or other offices during the term of probation 
and is allowed no unexcused absences from classes. 

Dismissal 

A student is automatically dropped from the Institute for at 
least one semester under the following conditions: 

A. When the student's semester rating is below 0.70 except 
first Semester freshman year. 

B. When the student's semester rating is less than 1.35 for 
two consecutive semesters 

C. When the student, while on academic probation, fails 
to achieve the cumulative rating required, in the foregoing 
statement on Probation. 

Upon request of a student who has been notified of im- 
pending academic dismissal from the Institute by the above 
conditions, the Dean of Students, in the case of a freshman, and 
the appropriate Department Head, in the case of an upperclass- 
man, will grant the student a hearing to review that student's 
case to ascertain if extenuating circumstances exist which would 
justify further consideration. 

A student dropped from the Institute should see Readmis- 
sion Policies, (p. 36) 
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PROBATION AND DISMISSAL — DISCIPLINARY 

A student is placed on disciplinary probation by the Dean of 
Students when in his opinion a student has violated a basic rule 
of conduct or an established rule of the Institute. The probation- 
ary period covers the entire semester in which the violation took 
place. The length of time of the censure can be a longer period 
of time. 

A student who violates the basic tenet of disciplinary proba- 
tion may be dismissed from the Institute. 

If the original violation is of a serious nature, the Dean of 
Students may dismiss the student without benefit of a probation- 
ary period. However, the Dean's decision is subject to appeal 
by the student. 

Any student on disciplinary probation may not represent 
the Institute in any public function or any other extra-curricular 
activity and may not hold or run for any class office or other of- 
fice during his term of probation, nor is he allowed to cut any 
classes or laboratory sessions. 

WITHDRAWAL FROM THE INSTITUTE 

Students wishing to withdraw from the Institute at any time 
must secure and have completed a Withdrawal Clearance Form 
from the Office of the Dean of Students. Students withdrawing 
from the Institute prior to the end of the semester shall receive 
all "F's", except for reasons of medical withdrawal, involuntary 
call to active duty, and/or other extenuating circumstances 
approved by the Dean of Students. 

LEAVE OF ABSENCE: FOR STUDENTS IN GOOD STANDING 

Students in good standing who find it necessary to withdraw 
at the end of any semester because of military service, health, 
financial reasons, or personal problems, may be granted a leave 
of absence from the Institute by the Dean of Students. The 
student must complete a Withdrawal Clearance Form obtained 
from the Dean of Students office. Readmission will be automatic 
for a period of up to two years and would require only the filing 
of a Readmission Application. 

READMISSION POLICIES 

Requests for readmission will be handled by the Dean of 
Students Office. All correspondence should be sent to this of- 
fice. The procedure to follow and all information needed is listed 
below. 

1. Students desiring consideration for readmission must submit 
pages 1 and 2 of our application. 

2. Student Data Sheet must be completed in its entirety. 
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3. A Check in the amount of $10.00 made out to Lowell Tech- 
nological Institute must be included. 

4. A letter giving original date of entrance to this college, date 
and reason for withdrawal and a brief resume of what you have 
done since you left L. T. I. must accompany the application. (N.B. 
If withdrawal was for medical reasons, you must include a doc- 
tor's certificate certifying ability to attend school again). 

5. Students desiring transfer credit should supply an official 
transcript sent to us by the colleges attended. Only those courses 
graded in "C" range or better will be considered. Those stu- 
dents who withdrew because of scholastic difficulty must have 
had prior approval on the required credit form obtained at the 
Registrar's office in order to have their courses considered for 
credit. 

6. Completed applications for September readmission must be 
received no later than May 15. 

Completed applications for February readmission must be 
received no later than January 1. 

7. When the Dean of Students deems it necessary a student 
will be asked to make himself available for an interview. 

8. Only when all of these items have been received in the Dean 
of Students office will the application be considered for readmis- 
sion. 

Final decision will be made by the Dean of Students and/or 
the Department Head for upperclassmen as to whether or not 
readmission would serve the best interests of the student and 
the Institute. Approval of readmission is not automatic and all 
decisions will be final. 

9. A letter will be sent notifying you of the decision from the 
Dean of Students Office. No notification will be given by tele- 
phone or in person. 

RULES OF CONDUCT 

The Board of Trustees recognizes the dual obligation of the 
Institute to insure the orderly pursuit of its proper functions at all 
times while preserving the rights of individuals and groups to 
freedoms guaranteed by our national and state constitutions and 
normally prevailing in the academic community. The Board of 
Trustees recognizes and defends the right to open discussion, 
the right to hold and articulate one's own beliefs and convic- 
tions, the right of peaceful assembly, the right to petition, the 
right to distribute handbills and circulars, the right to a fair hear- 
ing, and such other rights as are inseparable facets of the con- 
cept of academic freedom and are indispensable for the trans- 
mission of knowledge, the pursuit of truth, the development of 
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students, and the general well-being of society. The basic dis- 
tinction to be made is that between those activities which are 
consistent with our obligation as an academic institution dedi- 
cated to free inquiry and free expression and to safeguarding the 
freedom to teach and the freedom to learn and those activities 
which are inconsistent with this obligation. It follows that there 
is a responsibility for the Institute to draw clear distinctions be- 
tween conduct on the part of members of the Institute commu- 
nity and visitors to the Institute which is acceptable and that 
which is not. The rules set forth below are effective in accord- 
ance with the existing laws of the Commonwealth and the na- 
tion. 

The following activities are among those which are consid- 
ered unacceptable because of their adverse effect on the preser- 
vation of freedom or on the orderly pursuit of Institutional work: 

1. Obstruction or disruption of teaching, research, administra- 
tion, or other Institute activities, including the Institute's public 
service functions or of other authorized activities, on Institute 
owned or controlled property; 

2. Obstruction of the free flow of traffic, both pedestrian and 
vehicular, on Institute owned or controlled property; 

3. Physical abuse or detention of any person on Institute 
owned or controlled property or at any Institute sponsored or 
supervised functions, or conduct which endangers the health or 
safety of any person; 

4. Theft or damage to property of the Institute or of property 
of a member of the Institute community or the property of a visi- 
tor to the Institute; 

5. Unauthorized entry to or use of Institute facilities, including 
both buildings and grounds; 

6. Violation of Institute established policies or regulations, in- 
cluding regulations in the Catalogue, the "Key" and other publi- 
cations pertaining to student organizations, student, faculty, 
administrative staff> non-academic employees and visitors con- 
duct, the use of Institute facilities, or procedures concerning the 
time, place and manner of public expression; 

7. Violation of rules governing residence in Institute owned or 
controlled property; 

8. Use, possession, or distribution of narcotic or illegal drugs 
on Institute owned or controlled property, except as expressly 
permitted by law; 

9. Failure to comply with directions of Institute police and any 
other law enforcement officers acting in performance of their 
duties and to identify one's self to these officers when requested 
to do so; 
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10. Illegal or unauthorized possession or use of firearms, ex- 
plosives, dangerous chemicals or other weapons on Institute 
owned or controlled property; 

11. Failure to comply with the directions of Institute officials 
acting in the performance of their duties; 

12. Disorderly conduct, breach of the peace, and aiding, abet- 
ting or procuring another to breach the peace on Institute 
owned, or controlled property or at Institute sponsored or su- 
pervised functions. 

Requirements for Graduation 

In order to be recommended for the baccalaureate, a stu- 
dent must: 

1. Complete successfully one of the prescribed curricula 
with no substitutions for major subjects and no unremoved 
failures in major subject; 

2. Earn a cumulative rating of 1.70 or above for the entire 
period at the Institute. 

3. Fulfill the residence requirement of one academic year. 

Graduation Honors 

Academic honors are awarded at the annual Commence- 
ment exercises by appropriate notation on the degree forms for 
the baccalaureate and by printing in the Commencement pro- 
gram the names of the students who have earned such recogni- 
tion. Honors are awarded according to the following standards 
of achievement: 

With Honors — graduation with a rating of at least 3.00 but 
less than 3.30 for the entire period of study at the Institute; 

With High Honors — graduation with a rating of 3.30 or 
higher for the entire period of study at the Institute; 

With Highest Honors — graduation as the highest ranking 
student in the class and with a rating of 3.70 or higher, contin- 
gent upon the completion of at least six semesters of work at the 
Institute. 


FINANCIAL AID 


At L.T.I. financial aid is available to full time students in 
good standing who are citizens of the United States, during the 
Fall and Spring and Summer Session. Aid to a student may be in 
the form of a National Defense Student Loan, a Federal Grant, 
part time employment in the Federal College Work-Study Pro- 
gram, a scholarship, or any combination of these financial aids to 
continue their education. Each program is designed to meet the 
particular need of the student and the applicant is required to 
complete the required forms regarding parental income and as- 
sets since this will be the basis for determining the amount and 
type of aid granted. 

A Parents Confidential Statement must be sent to the Insti- 
tute by all candidates, through the College Scholarship Service, 
Princeton, New Jersey. 

Students may obtain applications and information regarding 
these programs at the Financial Aid Office, O 112. 

SCHOLARSHIPS 

Various trusts, organizations, civic bodies, and industrial 
firms have contributed funds for scholarships available to stu- 
dents and prospective students at the Institute. Many of the 
scholarships are renewable annually for the balance of the stu- 
dent's undergradaute program, provided a satisfactory scholastic 
average is maintained; others are for a specified period of time. 
At present, scholarships are available only to citizens of the 
United States. 

All entering freshmen who are candidates for scholarships 
should make direct application for admission to the Financial 
Aid Officer before April 1 and should have completed the Scho- 
lastic Aptitude Test of the College Entrance Examination Board 
by that date. To arrange for the test, candidates must make direct 
application to the College Entrance Examination Board, P.O. Box 
592, Princeton, N.J., with a request to take the Scholastic Apti- 
tude Test. In addition, the applicant should request and com- 
plete a scholarship and/or loan application. 

Unless otherwise specified, all scholarships are granted by 
vote of the Scholarship and Awards Committee of the Institute. 
While honor grades are not required to maintain a scholarship, 
the recipient is expected to remain in good standing in college 
and to progress normally from year to year. Grades which pre- 
vent normal progress or conduct which results in probation, sus- 
pension, or dismissal terminates the scholarship. 
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AVAILABLE TO FRESHMEN AND UPPERCLASSMEN 
Alumni Association Scholarships 

The LTI Alumni Association makes available every year sev- 
eral scholarships covering tuition and miscellaneous fees. The/ 
are renewable if satisfactory scholastic standing is maintained. 
Funds for these scholarships are derived from the following 
sources: 

Stephen E. Smith Scholastic Fund 
James T. Smith Fund 

Arthur A. Stewart Memorial Scholarship Fund 

Warwick Chemical Foundation in memory of Walter Nowicki 

New York Chapter, LTI Alumni Association 

Russell L. Brown Scholarship, donated by 
Davis and Furber Machine Company 

This scholarship is open to a student who plans to major in 
Textile Engineering or Textile Technology. Preference is given to 
employees and sons or grandsons of employees of Davis and 
Furber Machine Company. Selection is based on general scholar- 
ship, initiative, and need. The stipend is $300. Appointments are 
for one year only but are renewable. 

Admiral Carl Espe Scholarship 

This $200 scholarship is awarded to the male student pre- 
senting the best exhibit in Technorama, science fair for Merri- 
mack Valley high schools, held each spring at the Institute. 

Joseph Kaplan Memorial Scholarship 

This $250 scholarship is awarded annually to the winner of 
Technorama, science fair for Merrimack Valley high schools. 

City of Lowell Scholarships 

The City of Lowell provides a total of five scholarships every 
two-year period through competitive examination to residents of 
Lowell, Mass., who are enrolled in the entering freshman class at 
the Institute. The amount of each scholarship is $200, and each is 
renewable provided satisfactory scholastic grades are main- 
tained. 

Lowell Sun Charities Scholarship Fund 

Through this fund, established by Lowell Sun Charities, Inc., 
one or two Greater-Lowell residents are eligible for full tuition 
scholarships, renewable annually. Selection is based upon evi- 
dence of good moral character and high scholastic standing. 
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Commonwealth of Massachusetts Scholarships 

Twenty scholarships of $250 each are available annually to 
residents of the Commonwealth of Massachusetts who are en- 
rolled in the freshman class at the Institute. Awards are made on 
the basis of competitive examination, and financial need and the 
scholarships are renewable on the condition that satisfactory 
grades are maintained. 

AFROTC College Scholarship Program 

High school students desiring information on the 4-year 
AFROTC College Scholarship Program should see their school 
guidance counsellors or write directly to AFROTC (OTTA), Max- 
well AFB, Alabama 36112 for further information. Normal dead- 
line application is 15 November each year. 

Scholarships are provided on a competitive basis to a limited 
number of male and female cadets entering Aerospace Studies 
200-300 in the Air Force ROTC four year program. The scholar- 
ship covers full tuition costs, books, laboratory expenses and 
incidental fees. A scholarship earned as a sophomore or junior 
continues until graduation as long as the cadet maintains accept- 
able standards. Cadets also receive $50. per month subsistence 
allowance. 

United Elastic Corporation Scholarships 

Scholarships of $250 are available through the United Elastic 
Corporation to students in textiles. Preference is given to em- 
ployees or their families, or to residents of communities where 
plants are located. Especially preferred are native New England- 
ers. Recipients must agree to work summers in approved plants, 
and the Corporation furnishes suitable employment to scholar- 
ship recipients during summer vacations and following gradua- 
tion, as far as possible. Awards are based upon good character 
and standing in the community and aptitude for technical train- 
ing. They are renewable annually under the usual conditions. 
Applications should be made through the plant nearest the resi- 
dence of the applicant. Plants are located at Easthampton, and 
Littleton, Mass.; West Haven, Conn.; and Stuart, Va. 

Jacob Ziskind Memorial Fund for Freshmen 

This scholarship, open to freshmen only, was established by 
employees of the former Merrimack Manufacturing Company in 
memory of Jacob Ziskind. Qualifications include good character, 
scholastic record, initiative, and ability. 
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Outside Scholarship Assistance: 

The Afro-American Society at L.T.I. has compiled a list of 
Private, Public, and Federal Scholarships, Funds, Fellowships, and 
Loan Programs that are available to disadvantaged persons. 

The Financial Aid Office has copies of this list which will be 
sent upon request. Correspondence should be addressed to the 
Director of Financial Aid, Lowell Technological Institute, Lowell, 
Massachusetts 01854. 

AVAILABLE TO UPPERCLASSMEN ONLY 

Allied Chemical Corporation Scholarship 

The Allied Chemical Corporation has made available on a 
one-year basis a scholarship for an upperclassman majoring in 
Plastics. 

Boston Paper Trade Association Awards 

One award, of $300, is open to upperclassmen enrolled in 
the Paper Engineering Department. Awards are based on charac- 
ter, proven interest in the Paper Industry and academic perfor- 
mance. 

Roland E. Derby, Sr. Memorial Scholarship 

This Scholarship established in memory of Roland E. Derby, 
Sr. provides a $500 scholarship to a sophomore student who is a 
candidate for a degree in Chemistry, Textile Chemistry, or Chem- 
ical Engineering. Selection by the Scholarship Committee shall 
be based on scholastic achievements, but due consideration 
shall also be given to financial need. The scholarship shall be 
renewable for the Junior and Senior year provided the recipient 
maintains a satisfactory academic record. 

Foster Grant Scholarships 

The Foster Grant Company, Inc., of Leominster, Mass., makes 
available on a one-year basis two scholarships to deserving stu- 
dents in Plastic Technology who are residents of Massachusetts. 
Preference is given to sophomores living in the Leominster area; 
however, if there are no applicants from that area, other candi- 
dates may be chosen. Scholarship, personality, and overall stu- 
dent contribution to extracurricular activities are the general 
criteria used in selecting the recipients. 

General Electric Scholarship 

The General Electric Company has made available on a 
one-year basis a scholarship for an upperclassman majoring in 
Plastic Technology. 
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Gehring Foundation Memorial Scholarships 

Scholarships in the amount of $75 per semester, renewable 
under the usual conditions, are made possible through the Geh- 
ring Memorial Foundation of New York, which may review the 
applications recommended by the Scholarship Committee. The 
scholarships are in memory of Henry G. Gehring and his son, 
Edward H. Gehring, both of whom were engaged in the lace 
industry. 

Nylon Engineering, Inc. Scholarship 

This scholarship in the amount of $250.00 is awarded an- 
nually by the Nylon Engineering, Inc. to an upperclassman major- 
ing in Plastics. 

Mobay Scholarship 

The Mobay Chemical Company of Pittsburgh, Pennsylvania 
has made available on a one-year basis a scholarship to be award- 
ed to a deserving upperclassman majoring in Plastics Technology. 

Paper Engineering Department Scholarships 

Ten or more scholarships with annual stipends of $500 are 
available to upperclassmen and selected graduate students in 
Paper Engineering who fulfill the scholarship requirements of a 
minimum of 2.0 cumulative rating. These scholarships are nor- 
mally maintained from year to year provided the student main- 
tains his academic rating. 

Contributors to the Scholarship Fund include the following: 
Bertrand Hopper Memorial Fund 
Byron Weston-Crane Company 
Carter Rice Storrs and Bement, Inc. 

Weyerhaeuser Company 
Erving Paper Mills 
Fraser Paper, Ltd. 

Ludlow Corporation 
Nashua Corporation 
Chas. T. Main Co. 

Deerfield Glassine Co. 

Gulf States Paper Company 
Dennison Foundation 
Uniroyal, Inc. 

Diamond Automation 
Newton Falls Paper Mill, Inc. 

Albany International 
The Dexter Corporation 
Draper Brothers Company 
Cheney Bigelow Wire Works, Inc. 


Sonoco Products Company 
Merck Chemical Co. 

Arthur L. Goeschel 
E. F. Houghton and Co. 

Rohm and Hass Corporation Scholarship 

The Rohm and Hass Corporation has made available on a 
one-year basis a scholarship for an upperclassman majoring in 
Plastics. 

S.M.E. Awards 

Merrimack Valley Chapter 113, Society of Manufacturing 
Engineers, awards $100 annually to a junior-class member in 
good standing of the Student Chapter on the basis of leadership, 
scholarship, need, and contribution to the Society. The S.M.E. 
Student Chapter presents the Prof. J. Arthur Ainsworth award of 
up to $100 annually to any chapter member in good standing on 
the same terms. 

William C. Smith Trust Fund Scholarship 

This fund has been established to provide scholarship assis- 
tance to students majoring in Chemistry. 

Society of Plastics Engineers Scholarships 

Two scholarships are granted annually by the Eastern New 
England Section of the Society of Plastics Engineers, Inc. to up- 
perclassmen majoring in Plastics Technology. 

Western Electric Fund Scholarship 

This scholarship, covering the cost of tuition, books, and 
fees for one year, not to exceed $800, is available to an under- 
graduate in an engineering program. Selection is based upon 
need and ability. 

Jacob Ziskind Memorial Scholarship Fund 

Through a fund established by the Trustees of the Jacob 
Ziskind Trust for Charitable Purposes, scholarships are awarded 
annually and are renewable under the usual conditions. The 
scholarships cover tuition and books. Seniors, juniors, and soph- 
omores who have demonstrated high scholarship, financial need, 
and qualities of good character and leadership are eligible. Prefer- 
ence is given to, but not restricted to, students who received 
grants as freshmen from the Jacob Ziskind Memorial Fund for 
Freshmen. 


Russell Weeks Hook Scholarships 

Six undergraduate scholarships for needy, qualified students 
in Chemistry or Textile Chemistry in the amounts of $225 are 
awarded each year, two awarded to each of the upperclasses. 

AVAILABLE TO GRADUATE STUDENTS ONLY 

Fellowships for graduate students are listed and described 
in the Graduate School section of this catalogue. 

LOANS 

Student Loan Fund 

A loan fund is available to upperclassmen needing financial 
assistance to continue their education at the Institute. Students 
may apply for loans through the Faculty Treasurer of the Lowell 
Technological Associates, Inc. 

Repayments which are made while the student is still en- j 
rolled at the Institute are interest-free. On loans repaid after the 
student leaves school, interest is charged at the rate of 4%, start- I 
ing three months after the date on which the student officially f 
terminates enrollment. Repayments are not required until the 
student separates from the Institute, at which time repayments I 
become due quarterly at the rate of $10 per quarter the first year I 
and $20 per quarter each year thereafter until the loan is repaid, i 
Additional payments may be made at any time to reduce indebt- I 
edness at a more rapid rate. 

Geigy Loans 

Geigy Dyestuffs, a division of Geigy Chemical Corporation, 
has established a loan fund restricted to students majoring in || I '' 
Chemistry, Textile Chemistry or Paper Engineering. The fund op- J 
erates under the same conditions as the Student Loan Fund. Ap- II 
plication for Geigy loans may be made to the Dean of Students. JJ 

FEDERAL FINANCIAL AID PROGRAMS 

■Vi 

Available to Undergraduate and Graduate Students. 

National Defense Student Loan 

The National Defense Education Act offers loans to needy* 
students. Repayment begins one year after graduation, unless* 
military service intervenes, whereupon repayment begins one I 
year after leaving service. Interest is charged at the rate of 3%* 
beginning with the first payment. Repayments may be made overM 
a 10-year period. A 50% forgiveness clause is included for stu-H 
dents who enter the field of elementary- or secondary-school* 
teaching for a period of five years. 
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College Work-Study Program 

The Economic Opportunity Act of 1964 (P.L. 88-452) as 
amended by Economic Opportunity Act of 1965 (P.L. 89-253) 
and the Higher Education Act of 1965 (P.L. 89-329) Title I Part C 
established the College Work-Study Program to stimulate and 
promote the part time employment of students, particularly stu- 
dents from low income families who are in need of the earnings 
from such employment to pursue courses of study in institutions 
of higher education. At LTI the program is available to full time 
students in good standing at the undergraduate and graduate lev- 
els during the Fall and Spring semesters and during the Summer 
Session. 

Educational Opportunity Grants 

The Higher Education Act of 1965, Title IV, Part A (P.L. 89- 
329) affirms the policy of the United States to strengthen the 
educational resources of our colleges and universities and to 
provide financial assistance for students in post-secondary and 
higher education. The Act initiates a program of educational 
opportunity grants through institutions of higher education, to 
assist in making available the benefits of higher education to 
qualified high school graduates of exceptional financial need, 
who for lack of financial means of their own, or of their families, 
would be unable to obtain such benefits without such aid. 

AWARDS 

AVAILABLE TO UNDERGRADUATE STUDENTS 
American Association of Textile Chemists and Colorists Book 
Prize. This is awarded to the outstanding graduating senior in the 
Textile Chemistry Course and includes a junior membership for 
one year in the A.A.T.C.C. The recipient is recommended by the 
Division of Chemistry and Applied Chemistry. The academic 
standing of the candidate is an important factor in the decision. 

American Association for Textile Technology Award. This is 
made to the member of the senior class majoring in a textile 
program who is rated highest in scholarship, technical ability, 
industry, judgment, leadership, reliability, and ability to work 
with others. 

ACS Student Affiliate Chapter Award. A plaque is presented 
annually by the LTI Student Affiliate Chapter of the American 
Chemical Society to the outstanding senior majoring in Chemical 
Engineering or Chemistry, based upon academic performance 
and demonstration of research capability. 


SME Award. The Merrimack Valley Chapter, Society of Manufac- 
turing Engineers awards $100 to a member of the Student Chap- 
ter of the SME who is high in scholastic standing and in need of 
financial assistance. 

Chemistry Award. A book prize is awarded to the member of the 
freshman class who shows the greatest achievement in chemistry 
during the first semester. 


Circle K Book Award. A book is awarded to the freshman with 
the highest cumulative average for the first semester of his first 
year at the Institute. 

Dean's Key. This award, sponsored by the Student Council, is 
given to the senior who has made the greatest extracurricular 
contribution to the Institute during his four years at college. 

Department of Physics and Mathematics Awards. Handbooks are 
presented annually by the Chemical Rubber Company to the 
outstanding freshman in the physics program and the outstanding 
freshman in the mathematics program. 

Ben Faneuil Award. An annual award of $100 is made by Mr. Ben 
Faneuil of The Chelsea Industries, Chelsea, Massachusetts, to the 
sophomore majoring in Plastics Technology with the highest 
cumulative average. 

Jacob K. Frederick Memorial Award. Omicron Pi Fraternity makes 
an annual award of $50 in memory of Professor Jacob K. Frederick 
to a freshman, based on scholastic achievement and extracur- 
ricular participation. The award is applicable to the recipient's 
tuition in the ensuing academic year. 

Barnett D. Gordon Award. An award of $250 is presented to the 
freshman matriculating at the Institute who achieved the highest 
score in the mathematics section of the Scholastic Aptitude Test 
of the College Entrance Examination Board. It is given by Barnett 
D. Gordon, formerly of the Board of Trustees of the Institute. 

Samuel P. Kaplan Memorial Fund Awards. An award of $100 is 
given at the end of each semester to the highest-ranking student 
in basic knitting. The fund was established by the New England 
Knitted Outerwear Manufacturers' Association in memory of 
Samuel P. Kaplan. 
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Helen U. Kiely Award. This award acknowledges by permanent 
inscription on a plaque the senior student in Paper Engineering 
selected by his classmates as having outstanding qualifications of 
merit. It is made by the New England Section of the Technical 
Association of the Pulp and Paper Industry in recognition of 
Helen U. Kiely's distinguished service to the industry. 

The Northern Textile Association Award. A medal is presented to 
the member of the graduating class majoring in Textile Engineer- 
ing or Textile Technology who has maintained the highest scho- 
lastic standing throughout the four years of his undergraduate 
work. 

Louis A. Olney Book Prizes. Selected reference books are award- 
ed to the outstanding freshman, sophomore, and junior students 
in Chemistry or Textile Chemistry who are recommended by the 
Division of Chemistry and Applied Chemistry on the basis of 
academic standing in Chemistry. 

President's Medal. This award is made to the student who is 
graduated With Highest Honors for the most distinguished aca- 
demic record in his class. 

The Harry Riemer Honor Award. This award is made available 
through the Textile Veterans Association of New York in honor 
of Mr. Harry Riemer, one of the textile industry's foremost per- 
sonalities in the trade publication field. The award, which consists 
of a $25 United States Savings Bond, is made to an outstanding 
textile graduate who has been active in extracurricular activities 
and who has maintained a high level of scholastic achievement. 

Radio Station WLTI Award. The staff of the student-operated ra- 
dio station WLTI awards a plaque annually to a member out- 
standing for conspicuous service and furtherance of the goals of 
the station. 

Textile Veterans Association Honor Award. A bronze medallion 
is given to an outstanding graduating student in a textile course 
on the basis of scholastic achievement, extracurricular participa- 
tion, and over-all contribution to the Institute. Preference is given 
to veterans. The Association making the award represents all 
veterans of World War II now affiliated with the textile and allied 
industries. 

The Wall Street Journal Student Achievement Award. This award 
recognizes the senior in Business Administration or Industrial 
Management who has achieved the best combination of academ- 
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ic and extracurricular excellence. The award consists of an en- 
graved paperweight, a year's subscription to the Wall Street 
Journal, and a plate on the permanent plaque established for 
the award winners. 

OTHER ASSISTANCE FOR MASSACHUSETTS 
Residents Only 

Board of Educational Assistance Scholarships 

General Scholarships provide for tuition payments and are 
available primarily to freshmen and are based solely on financial 
need. Honor Scholarships provide for tuition and are based solely 
on academic ability (SAT scores). Scholarships are also available 
to the children of deceased uniformed members of a paid fire 
department or permanent members of a police department, the 
force of the MDC, or the Capital Police. Such death must have 
been the result of injuries received in the line of duty. For full 
information contact: 

Board of Higher Education 
Scholarship Office 
182 Tremont Street 
Boston, Mass. 02111 

Massachusetts Higher Education Loan Plan (H.E.L.P.) 

This plan enables the Massachusetts commercial and mutual 
savings banks, federal savings and loan associations, credit unions 
and cooperative banks, to make available unsecured student 
loans. Students must be accepted by or enrolled in an institution 
furnishing a program of higher education which is approved by 
a State or Federal approving agency and by the Massachusetts 
Higher Education Assistance Corporation. A student who is a 
permanent resident of the United States may borrow up to $1,000 
a year for undergraduate school, or $1,500 a year for graduate 
school. There is no interest charge on such loans while the stu- 
dent is in school, provided parental adjusted income is under 
$15,000. Upon leaving school there is a charge of 7% per year on 
the unpaid loan balance. Monthly repayment of the loan begins 
within one year after graduation. Loan applications are available 
at commercial and mutual savings banks, federal savings and 
loan associations, credit unions and cooperative banks, in the 
town of the student's residence. 

Specific inquiries regarding this program should be ad- 
dressed to: 

Massachusetts Higher Education Assistance Corporation 

511 Statler Building 

Boston, Masachusetts 02116 

Telephone 426-9434 



PLACEMENT 

Industrial Training Program 

The Placement Office maintains two basic functions. One is 
to counsel the senior planning to take recruiting interviews; the 
other is arranging the dates of interviews for the representatives 
of the recruiting companies and agencies. 

In the counselling process the Placement Officer reviews the 
student's transcript with him, discussing his points of strength and 
weakness. The elements of the recruiting procedure are explained 
so that he may be properly prepared for the ensuing interviews. 

Approximately one hundred and eighty companies and 
government agencies recruit on the LTI campus. The companies 
represent a cross-section of industry in the country ranging from 
the so-called giants down to those of relatively small size. Geo- 
graphically, they are located in the Northeast, the Southeast and 
the Mid-West with a few from the Far West. Thus, the seniors get 
fairly broad exposure to business opportunities. 
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SUMMER SCHOOL 


All Summer Session programs are conducted on a self-sup- 
porting basis with no financial assistance from the Common- 
wealth of Massachusetts. 

The programs are designed to serve the following areas /of 
interest: 

1. UNDERGRADUATE CREDIT PROGRAM 

Two six-week sessions, paralleling the two 15-week aca- 
demic year semesters, stress fundamental credit offerings in math- 
ematics, physics, chemistry, English, economics, electronics, 
mechanical engineering, accounting, marketing, management, 
and social studies. 

These sessions provide an opportunity for deficiency clear- 
ance and for advanced standing. 

2. PRECOLLEGE REFRESHER PROGRAM 

This five-week, noncredit program caters to prospective 
L.T.I. freshmen who require additional background to fulfill mini- 
mum entrance requirements. 

Students must first apply for fall admission; the Dean of 
Admissions designates the subject or subjects required for cov- I 
erage of minor deficiencies in the high school background. Sub- 
ject areas include: English, mathematics, chemistry, and physics 
for engineering applicants; English, mathematical analysis, and 
general science for business administration majors. 

3. PROFESSIONAL ADVANCEMENT PROGRAM 

Industry-sponsored noncredit courses, similar in scope to 
the continuing education courses conducted during the academic 
year, may be arranged during the Summer Session. Additionally, the 
SUMMER EVENING PROGRAM and courses conducted through 
special grants are offered under this heading. 

Note: Summer evening offerings are conducted through the ' 
DIVISION OF EVENING STUDIES in a single, six-week I 
session. Credits apply only to Evening Division Pro- H 
grams. 

4. GRADUATE CREDIT PROGRAM 

Selected graduate credit subjects are offered for students U 
who have been admitted to advanced study by the L.T.I. GRAD-l j 
UATE SCHOOL. The Dean of the Graduate School must approve I 
all offerings and registration is carried out through the Graduate f I 
School Office. 
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.1 .I* 1 ® L,T :*‘ Summ f Session is a member in good standing of 

the National Association of Summer Sessions (NASS). 

Fo '‘/ urt * ler information or a Summer Session Bulletin, write 
to the Director of Summer School. 



i 



THE MARTIN LUTHER KING, JR. 
EDUCATIONAL OPPORTUNITY PROGRAM 


A program proposed by the Lowell Technological Institute 
Afro-American Society has been added to the Institute structure. 
This program is named in honor of the late Dr. Martin Luther 
King, Jr. the Nobel Laureate and champion of disadvantaged peo- 
ple of all races. 

The King Educational Opportunity Program has been de- 
signed to provide an opportunity for higher education at LTI to 
individuals who have been hindered in their academic achieve- 
ments due to adverse financial and environmental factors. The 
first program year will start in June of 1972. Thirty Massachusetts i 
high school graduates will be enrolled in the program each year. 
They attend a summer session for program orientation, academic 
needs evaluation, counseling, and required remedial studies. 

The normal course load, remedial studies, and tutoring 
assistance of students enrolled in the program will be adjusted 
to the needs of the individual. It is expected that the average 
student will complete the normal four year curriculum in five i 
years. Students accepted into the program will receive full finan- 
cial support for the five year period. 

For further information, write to the Acting Director, Dr. 
jesse Y. Harris. 


THE GRADUATE SCHOOL 

General Information 

The Lowell Technological Institute Graduate School, which 
was founded in 1935, offers advanced studies, including profes- 
sional training and research leading to graduate degrees in many) 
fields of engineering and in certain areas of pure and applied 
science. In addition to the day classes intended primarily for full- 
time graduate students, the Graduate School offers some evening 
courses through the Division of Evening Studies mainly for the 
convenience of part-time students primarily interested in ad-, 
vanced professional training. The courses offered in the evening 
are equivalent in every respect to those offered to the day stu- 
dents for they are simply evening sections of courses offered 
during the day. There are currently 100 graduate students en- 
rolled in degree programs for advanced professional training in 
these Evening Division courses out of a total Graduate School 
enrollment of 445 students. These part-time students are primar- 
ily from the large industrial companies nearby the Institute lo 
cated principally in the Merrimack Valley. Professional graduat 
programs, which would include the graduate programs in Plas 
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tics, Paper, Textiles, Nuclear Engineering and Management Science 
are in wide demand by industry in New England and in Massa- 
chusetts in particular. These programs serve as excellent supple- 
ments to the standard curricula in the basic engineering and 
science areas which are listed below. In June of 1971, there were 
43 Master of Science degrees and 3 Doctor of Philosophy degrees 
granted through the Graduate School at LTI. 

Admission 

To be eligible for admission to the Graduate School, an 
applicant must have received a bachelor's degree or equivalent 
in an acceptable four-year course in which he has maintained 
a uniformly high scholastic rating. Both the quality and quantity 
of previous training are considered. Selection of applicants ad- 
mitted is based upon their ability to pursue graduate work of 
high quality. It is the policy of Lowell Technological Institute to 
accept all students without regard to race, color, or national 
origin. 

Application Procedure 

Applications may be obtained from the Office of the Grad- 
uate School. They should be completed in duplicate and returned 
to the Dean of the Graduate School not later than June 1 pre- 
ceding the fall term in which the applicant wishes to enroll. 
Applications must be supported by recommendations from at 
least three persons qualified to judge the ability of the applicant 
to carry on graduate work and research. The recommendations 
should be sent directly from these persons to the Graduate 
School. 

Two copies of all undergraduate records (and graduate, if 
any) must be sent directly to the Office of the Graduate School 
by the institutions which the applicant has previously attended. 
All transcripts must be official, with appropriate seals and sig- 
natures. 

Credit may be given for graduate subjects taken at other 
colleges if the grade received is at least B — and if these subjects 
were not used in earning another degree at the same level. All 
applicants must submit one additional copy of a transcript which 
includes the subjects for which transfer credit is desired. Not 
more than 10 credit hours for the master's degree or more than 
22 credit hours for the doctor's degree may be transferred. No 
transfer credit can be offered for the thesis requirement for any 
graduate degree. Transfer credit for subjects taken at other col- 
leges before initial enrollment at Lowell Technological Institute 
must be cleared within one semester after the student's first regis- 
; tration. No transfer credit for such subjects is given after this 
period. 


In addition to returning two completed application forms 
and having transcripts and recommendations sent, the applicant 
must take the Graduate Record Aptitude Test and the appropriate 
Advanced Test and have the results sent to the Dean of the 
Graduate School. Information regarding the Graduate Record 
Examinations may be obtained from Educational Testing Service, 
20 Nassau Street, Princeton, N.J. 08540 or Box 27896, Los Angeles, 
California 90027, whichever is nearest to the applicant. 


Academic Expenses 

Tuition (per semester) 

U. S. citizens who are residents 
of Massachusetts and 
Participants in the New England 
Board of Higher Education 
Regional Student Program 
All others including foreign 
students 

Graduate Student Activity Fee 
(per year) 

Commencement Fee 
Thesis Binding Fee (per copy) 
Microfilm Fee (M.S.) 

Microfilm Fee (Ph.D.) 


$10 per credit hour up 
to $100 maximum 
$10 per credit hour up 
to $100 maximum 

$30 per credit hour up 
to $300 maximum 
$32.00 

$25.00 

$5.00 

$15.00 

$25.00 


DEGREES OFFERED 


Master of Science Degrees 

Applied Biology 
Applied Mathematics 
Chemical Engineering 
Chemistry 

Computer Engineering 
Electrical Engineering 
Environmental Studies 
Mathematics 
Mechanical Engineering 

Doctor of Philosophy Degrees 

Chemistry 

a. Inorganic 

b. Organic 

c. Physical 
Chemistry — Polymer 

Science Option 


Nuclear Engineering 
Paper Engineering 
Physics 
Plastics 

Polymer Science 
Radiological Sciences 
Systems Engineering 
Textile Engineering 


Physics (Experimental and 
Theoretical) 

a. Nuclear 

b. Solid State 

c. Particles & Fields 

d. Underwater Acoustics 
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Professional and Other Degrees 

Master of Management Science (M.M.S.) 

For further information concerning the graduate programs, 
please consult the Graduate School Catalog. 

SPECIAL SERVICES TO INDUSTRY 
AND THE COMMUNITY 

In addition to the services rendered by the Evening Division, 
the Alumni Office, the Research Foundation, the Pinanski Nuclear 
Center, WLTI, the Research Foundation, the Alumni Memorial 
Library and the Summer School, the college provides such ser- 
vices to industry and the community as the following: 

Industrial seminars and conferences; 

Technorama, science fair for area high schools; 

Consultive opportunities with administration and faculty; 

Special radio and television programs; 

Collaboration with the Agency for International Develop- 
ment in its foreign aid programs; 

Participation with local and state agencies in the solving of 

ecological problems. 

For information concerning these programs, address the 
Department of Public Relations at the Institute. 

DIVISION OF EVENING STUDIES 

The Division of Evening Studies offers Undergraduate Pro- 
grams leading to Associate and Baccalaureate Degrees; and part- 
time Graduate Programs offering a Master's Degree. Satellite 
programs. are provided for area industries. The majority of the 
degree programs are in the fields of science, engineering technol- 
ogy and business administration. An increasing number of stu- 
dents who have completed an Associated Degree Program on a 
full-time basis and have become full-time employees are con- 
tinuing their education on a part-time evening basis in the 
Baccalaureate Programs. 

Additionally, individual subjects in mathematics, science, 
technology, engineering, business, and general studies may be 
taken as a special student. 

In cooperation with the Massachusetts Division of Personnel 
and Standardization, the Division of Evening Studies also offers 
In-Service Training Programs limited to employees of the Com- 
monwealth and cities and towns within the Commonwealth. 
These undergraduate programs lead to Associate and B.S. degrees 
in Civil Engineering Technology, Associate in Business Adminis- 
tration (in either Accounting or Data Processing), and Bachelor 
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in Business Administration. The Associate and B.S. Degree pro- 
grams in Civil Engineering Technology are accredited by the 
Engineers' Council for Professional Development. 

Two semesters of 15 weeks each are offered, starting in mid- 
September and late in January. Selected subjects are also offered 
in an 8-week summer program. For further information, write to 
the Director of the Evening School. 


LOWELL TECHNOLOGICAL INSTITUTE 
RESEARCH FOUNDATION 

Established in 1950 by the Board of Trustees of the Lowell 
Technological Institute, the Research Foundation is a not-for- 
profit organization that does research in a wide variety of fields. 
The operation is fully self-supporting from income derived from 
its industrial and government sponsors. 

The Research Foundation is housed in a one-story modern 
building across the Merrimack River from the Institute's main 
campus. Initially its prime purpose was to answer the needs of 
the Lowell Technological Institute for facilities and staff to per- 
form basic and applied research in textiles and related subjects. 
As the Research Foundation expanded, a diverse and growing 
program of research and development activities increased exten- 
sively, and projects have moved into the fields of chemistry, 
leather, paper, plastics, electronics, physics, oceanography, nu- 
clear engineering and environmental pollution, in addition to 
management and economic development assignments. 

The Research Foundation is presently composed of five 
major divisions: Electronics and Physics, Ionospheric Science, 
Environmental Pollution, Economic Development, as well as a 
Testing Division. 

The Electronics and Physics Division is primarily interested 
in electronics, electro-mechanical design and development, ap- 
plied electronics and physics, electro-magnetic interference re- 
duction, power supply technology, and metrology services. 

The Ionospheric Science Division is concerned with instru- 
mentation, measurement, data analysis and theoretical studies 
of the ionosphere and its effect on communications. 

The Environmental Pollution Division's areas of interest are 
air and water pollution sampling and analyses, waste treatability 
and reuse studies, and plant project design consulting. 

The Economic Development Division works in the areas of 
economic studies, marketing, general management, and manu- 
facturing services. 
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The Testing Division is mainly concerned with the testing 
and evaluation of a wide variety of materials submitted by in- 
dustrial and Government sponsors. 

Students are encouraged to visit the Research Foundation. 

Further information and descriptive literature may be ob- 
tained by writing to Mr. Dorrance H. Goodwin, Executive Direc- 
tor, Lowell Technological Institute Research Foundation, Lowell, 
Massachusetts 01854. 






ALUMNI ASSOCIATION 


The Alumni Association administers numerous scholarships 
and fellowships, student loan program, publishes the official 
alumni newsletter, aids student organizations, and conducts its 
annual business meeting and reunion in the fall of each year. Those 
eligible for active membership include all students who have 
completed satisfactorily at least one year of the day curriculum 
and Evening Division senior-year candidates for associate degrees 
who apply to become members. Only active members may vote 
and hold office in the Association. The Association holds mem- 
bership in the American Alumni Council. 

By-laws also provide for honorary and associate member- 
ships. The Honorary Membership Scroll and Citation may be 
awarded by the Board of Directors to any person not an active 
member who has made outstanding contribution to the arts or 
sciences. Any person not otherwise eligible for membership who 
has made significant contribution to the welfare of the Institute 
may be elected to associate membership by the Board of Direc- 
tors. The Honorary Award Scroll and Citation may be awarded by 
the Board of Directors to any active member of the Association 
who has made outstanding contribution to the arts or sciences. 

Communications should be addressed to the Executive Sec- 
retary, Alumni Office, Lowell Technological Institute. 
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STUDENT ACTIVITIES 


Student Council 

The Student Council is the chief body for self-government 
in student affairs. It is composed of four executive officers elect- 
ed by the student body and the officers of each class. It exercises 
administrative control over all campus organizations, represents 
the student body in matters requiring conferences with the ad- 
ministration and faculty, investigates student grievances, spon- 
sors all-campus social affairs, and supervises the expenditure of 
the unallocated portion of the student activity fee. 

Afro-American Society 

This organization assists and organizes whatever separate 
group and/or function that will allow those individuals dedicated 
to the benevolent welfare of black people to invest their energies. 

Alpine Club 

Composed of students interested in mountain climbing, 
skiing, and associated sports. Numerous weekend trips are 
scheduled throughout the year. Highlight of the club is the week- 
long skiing trip during the semester break. 

Amateur Radio Club 

This organization is enjoined to promote the fraternity of 
Amateur Radio at Lowell Tech and specifically to promote the 
fellowship of amateur radio through on-the-air activities. To aid 
interested individuals in obtaining their amateur radio license as 
well as helping current license holders advance their grades. 

Amateur Rocketry Organization 

The purpose of this organization is to conduct experiments, 
research projects and other educational activities designed to 
increase the knowledge of its membership in the science of 
modern rocketry and in the technologies related to it. 

Angel Flight 

Angel Flight is the co-ed auxiliary to and is sponsored by the 
Vandenberg Air Squadron of the Arnold Air Society. It is pri- 
marily a service organization. Its objectives are to advance and 
promote interest in the Air Force, obtain information regarding 
military services, and aid the progress of the Arnold Air Society 
at the Institute. 

Archery Club 

The purpose of the Archery Club is to promote sportsman- 
ship and accuracy in archery among the student body. Member- 
ship is open to all students and faculty at the Institute. 
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Audio-Visual Society and Radio Station WLTI 

The Audio-Visual Society was formed on the campus in the 
academic year 1959-1960 for the purpose of providing film and 
musical programs for the students and faculty of L.T.I. The con- 
stitution was redrawn in the fall of 1963 to include carrier cur- 
rent radio station WLTI (650 kc.) as the Broadcasting Services 
Branch, and incorporated a Technical Services Branch in addition 
to the original Audio-Visual Services Branch. 

The new library addition has extensive audio-visual facilities i 
including offices, workshops, master control, individual and 
group listening rooms, a multipurpose room and radio studios. 

WLTI was originally organized as the Lowell Tech Broad- 
casting Society, and first went on the air in 1953. In 1965, a giant 
step toward the dream of an educational FM station was realized 
with the gift of a lOKw FM transmitter. Work is now underway 
on the renovation of this equipment and the licensing of the 
station. Both stations will have new studios and quarters on the 
ground floor of the library. Operation of these facilities will re- 
quire the efforts of a skilled engineering staff. Programming, 
announcing, advertising and publicity will call for a large student 
staff. 


The Technical Services Branch was added to A.V.S. in 1963 
for the purpose of maintaining and repairing the technical equip- 
ment used by the society. This department also has the responsi- 
bility of designing and modifying all new equipment, and offers | 
an interesting challenge to technically minded students. 

Many openings are available in the Society for the student 
interested in enhancing his education while serving the institute. 
Also important is the opportunity to work with fellow students, 
and faculty members. Membership is open at all times; interest! 
is the only prerequisite. 

Band 

Band membership is open to all students who possess musi- 
cal training or wish to learn to play a band instrument. 

Bridge Club 

The duplicate Bridge Club is open to all students and faculty; 
who are interested in either learning or playing bridge. The clut 
meets every Wednesday in informal session in Eames Lounge 
and refreshments follow each meeting. 

Cadet Advisory Council „ 

The purpose of Cadet Advisory Council is to handle griev 
ances and recommendations concerning actions and policies o 
the Cadet Corps. 
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Cheerleaders 

The Cheerleaders encourage and promote the enthusiasm 
of the Student Body as well as that of the team members at L.T.I. 
basketball games. 

Chess Club 

Students and faculty members participate in the Chess Club 
which promotes tournaments with chess clubs in other colleges. 
Discussions are held on methods of attack and counterattack in 
chess as played in other countries. 

Chinese Student Circle 

The aims of this organization are to render assistance to 
newly arrived Chinese students at L.T.I. , to promote and inter- 
pret on campus the culture and life of China, to encourage 
members to participate more fully in the extra-curricular activi- 
ties on campus and in the Boston area, and to share common 
interest and develop understanding and social contact among 
the Chinese students at the Institute. 

Circle K 

This club is the student chapter of Kiwanis. Besides per- 
forming many services in the public interest, the members assist 
the administration in the annual freshman orientation program 
and provide tutorial help to freshmen. They are also responsible 
for publishing the student handbook, THE KEY. 

Cricket Club 

The purpose of this club is to promote good sportsmanship 
el among the student body by encouraging active participation in 
this challenging sport. 

) i 

Current Issues and Affairs Committee 

I Membership in the society is open to all members of the 
academic community at Lowell Technological Institute. The ob- 
jectives of the committee are (1) to provide a forum for the dis- 
cussion of current events in the educational, political, social and 
economic fields, and (2) to establish a vehicle for the implemen- 
tation of those measures believed essential in the foregoing fields 
1 by the majority of the members; all implementation procedures 
c conforming to law and rules and regulations of the Institute. 

UN 

Eta Kappa Nu 

To be eligible for membership in this scholastic honor so- 
ciety, one must be an Electrical Engineering major who has partic- 
le ipated in campus activities and is of exemplary character. Juniors 
t- must be in the upper quarter of their class, and seniors must be 
in the upper third of their class. The purpose of the organization 
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is to provide a closer union for students majoring in Electrical 
Engineering who have achieved high scholastic standing, demon- 
strated leadership in campus activities, and possess outstanding 
character. 

Fencing Club 

The Fencing Club makes available to our student body in- 
struction in the fine art of fencing. 

Football Club 

The purpose of this club is to act as a vehicle to promote 
the spirit of the academic community by offering the student 
body organized football. 

Fraternities 

There are fraternities — Delta Kappa Phi, Kappa Sigma, 
Omicron Pi, Phi Gamma Psi, Pi Lambda Phi, Sigma Phi Omicron, 
and Tau Kappa Epsilon — all have their own fraternity houses. 
All provide social life off campus and four are national fraternity 
affiliates. The Inter-fraternity Council fosters the common inter- 
ests of the seven and sponsors interfraternity social and athletic 
events. 

Indian Students' Association 

Composed of students from India, this organization con- 
ducts social and cultural events throughout the year, several of 
them open to the public. 

Interdormitory Council 

This Council arranges social, athletic, and scholastic activi- 
ties for resident students after academic hours and acts as a liai- 
son between residents and the administration to maintain proper 
deportment and living conditions. 

International Students Circle 

All students from other countries are invited to join this 
organization which endeavors to help each foreign student to 
adjust to a new language or way of living. Members frequently 
are guests of local civic groups and serve as speakers on many 
programs outside the Institute. 

Karate Club 

Instruction in Karate is made available to members of this 
organization. 

THE KEY 

The publication, THE KEY, is the student handbook which 
contains the rules and regulations at the Institute. While not an 
official document, it is a true guideline in orienting students in 
their transition into college life. 
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Latin-American Society 

This organization unites students of Latin-American origin 
in a cultural and social program. 

Pershing Rifles 

This national society is dedicated to the encouragement, 
preservation, and development of the highest ideals of the mili- 
tary profession. One of its activities is participation in several 
meets during the year as the AFROTC Armed Drill Team. Com- 
petition includes other AFROTC units as well as Army and Navy 
Pershing Rifles units. Pershing Rifles maintains a residence which 
houses several members and is the center of social activity for 
the organization. 

Photography Club 

The purpose of this organization is to provide a time, place, 
and opportunity for members to acquire and discuss photo- 
graphic techniques, to perform photographic services for other 
campus organizations, and to exhibit and promote general inter- 
est in photographic art. 

Pickout 

The Pickout is the college yearbook. Its student staff is 
wholly responsible for the editorial, graphic, and business prob- 
( lems involved in the production of a top-quality, photo-literary 
history of the academic year. 
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Professional Societies 

The following societies make frequent field trips to industrial 
plants and conduct monthly meetings at which students and 
guest speakers present technical papers and lectures: 

American Association for Textile Technology, Student Chap- 
ter 

American Chemical Society, Student Chapter 

American Institute of Chemical Engineers, Student Chapter 

American Society of Civil Engineers, Student Chapter 

American Meteorological Society, Student Chapter 

American Nuclear Society, Student Chapter 

American Society of Mechanical Engineers, Student Chapter 

Biology Club 

Industrial Management Society 

Institute of Electrical and Electronics Engineers, Student 
Chapter 

MALTI (Mathematics Association of LTI) 

Sigma Kappa Psi 

Society for Advancement of Management, Student Chapter 
Society for Manufacturing Engineers 
Society of Physics Students 
Society of Plastics Engineers, Student Chapter 
TAPPI (Student Chapter, Tech. Association of Pulp & Paper 
Industry) 

Religious Groups 

United Campus Ministry 

Rabbi Benjamin Tumim, Chaplain; Hillel Counsellorship 
Reverend K. Gordon White, Chaplain, Iona Fellowship 
Reverend Paul T. Walsh, Chaplain, Newman Community 
Reverend Joseph D. Flynn, Chaplain, Newman Community 
Reverend John P. Sarantos, Chaplain, Phanar Club 
THE UNITED CAMPUS MINISTRY OF LOWELL is a federa- 
tion of students, spiritual and faculty advisors of the various reli- 
gious organizations of Lowell Technological Institute, Lowell 
State College and Lowell General Hospital School of Nursing, 
which sponsors ecumenical programs throughout the academic 
year. For information, contact Rev. Paul T. Walsh, the Chairman- 
chaplain at the NEWMAN CENTER. 

Christian Science Organization 

The purpose of the Christian Science Organization is to 
provide for all interested students the opportunity to learn of 
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Christian Science and its application to student life. Activities of 
the organization include weekly meetings, an organization- 
sponsored lecture, and informal meetings with Christian Scien- 
tists from other colleges. 

Hillel 

The Hillel Counsellorship provides social, cultural, and reli- 
gious programs for Jewish students at the Institute. Business ses- 
sions, discussion groups, socials, and guest speakers are pre- 
sented. Hillel is sponsored by the national B'nai B'rith organiza- 
tion. 

Iona Student Fellowship 

Iona includes students and faculty members of various races 
and creeds united in common fellowship to attempt to under- 
stand the will of God through worship, study, and action and to 
realize it both in personal living and in working toward a better 
society. 

Newman Community 

Through the combined efforts of the spiritual advisors and 
many local friends, the Newman Community now has a Newman 
Center located at 52 Colonial Avenue (in the immediate vicinity 
of the campus). A student lounge with a library for study and a 
rumpus room with piano and Hi Fi system are available for stu- 
dent recreation. The center is open to all students of LTI, Lowell 
State College, and Lowell General Hospital School of Nursing 
from 10:00 a.m. to 1:00 a.m., Monday through Friday. Discus- 
sion groups and meetings with the Chaplains are in progress 
weekly, and all students are urged to visit and participate in the 
many programs now offered at the Newman Center. 

Phanar Club 

This is composed of Greek Orthodox students from Lowell 
State College and LTI. 

Rifle and Pistol Club 

Membership in the Rifle and Pistol Club is open to all stu- 
dents and faculty at LTI. The purpose of this organization is to 
promote and facilitate the shooting sports among members. 

nil 

Rowing Club 

The LTI Rowing Club introduces LTI students to the tech- 
niques, training, and physical fitness required for competitive 
crew. Full fall and spring schedules provide races against schools, 
clubs, and colleges under the auspices of both The National 


Association of Amateur Oarsmen and The New England Amateur 
Rowing Association. Full coaching is provided for newcomers to 
the sport. 

Service Club 

The co-eds at the Institute have formed this organization to 
be of service to the Institute, and in particular, the athletic de- 
partment. Some projects undertaken by members are greeting 
visiting teams, assisting visiting coaches in any way possible, 
score keeping, time keeping, working with judges. The girls also 
serve as usherettes, selling programs, etc. 

Skindiving Club 

Non-divers are taught the safety measures involved by expe- 
rienced divers who also skindive as a group. 

Sororities 

BETA TAU Sorority was recently established on campus to 
promote good fellowship and high scholarship. As a service so- 
rority, BETA TAU participates in many campus and community 
activities. 

PHI SIGMA RHO, established in 1937, is the oldest sorority 
on campus. Its members enjoys the bonds of sisterhood as well as 
take an active part in social, civic, and recreational activities. 

The activities of PHI SIGMA RHO and BETA TAU are gov- 
erned by the Interfraternity Sorority Council. 


Sports Car Club 

This club promotes the safe, courteous, efficient, and skillful 
operation of sports cars on the highway and is a source of infor- 
mation for members. 

Student Wives Club 

The purpose of this organization is to provide a common 
meeting ground for students' wives, to share the problems 
unique to students' wives, to assist newcomers to the Lowell 
area, to promote friendship and to provide "low budget" enter- 
tainment for married couples on campus. 

Tau Epsilon Sigma 

Membership in Tau Epsilon Sigma, the scholastic honor so- 
ciety at the Institute, is open to seniors and juniors who are 
elected on the basis of outstanding scholastic achievement and 
character. 
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Tech Players 

All theatrical activities of the Institute are centered around 
the Tech Players. Their annual production is a high point in the 
social calendar, and during the year the Players bring one-act 
plays to the public at service clubs and on hospital visits. 


The Text 

The Text, the campus newspaper, is prepared and edited by 
students. The weekly publication offers excellent journalistic and 
business experience to those who work on its staff. 


Colonel Charles L. Vacanti Squadron of the Arnold Air Society 

The Squadron, a chapter of the national Arnold Air Society, 
unites selected Professional Officer Course AFROTC cadets by a 
fraternal bond to further the mission and traditions of the Air 
Force. The society provides social affairs, charitable works, and 
aerospace exhibits during the year. Community services include 
visits to the veterans hospitals, the annual food drive for the 
needy and the annual blood drive. The Squadron sponsors the 
annual Military Ball, which is a social highlight of the year. 

Varsity Club 

Membership is open to anyone who has been a member of 
a team and participated in the intercollegiate sports program. 
This organization shall strive to help the student athlete academi- 
cally. It will be of service in the promotion and development of 
the intercollegiate athletic program, as well as foster a lasting 
friendship among the men and women participating in athletics 
at Lowell Technological Institute. 


Veterans Club 

The objectives of this club shall be to present programs of 
interest and importance to the membership of the club, to service 
all veterans whether or not they are members of the organization, 
to assist members in finding part-time and summer employment, 
-I' and to actively participate and become interested in academic 
J r ‘l and non-academic areas of concern within the Institute. 


Veterans 

G. I. Bill 

Veterans attending LTI may apply for financial assistance 
under the Gl Bill. Application should be made to your local VA 
Office for details. Proof of your student status should be obtained 
by presenting your acceptance from the Admissions Office and, 
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upon registration, the Registrar's Office should be requested to 
notify the VA as to your student status. 

Certificate of Eligibility 

Veterans whose service is credited to Massachusetts are en- 
titled to free tuition for four years at Massachusetts colleges. In 
order to obtain the Certificate you must present your discharge 
paper (DD 214) to the Adjutant-General's Office in the State 
House in Boston. Upon receiving verification, you should bring it 
to the Massachusetts Department of Education at 182 Tremont 
Street, Boston and request the Certificate. A request should then 
be filed with the Office of the Registrar during registration to 
inform the Department of Education as to your status and also 
with the Bursar's Office to the effect that you will present the 
Certificate to them when you receive it. 

THE THREE CATEGORIES BELOW CLASSIFY OUR STU- 
DENTS AS VETERANS IN TERMS OF THE PHYSICAL EDUCATION 
REQUIREMENT AT THE INSTITUTE: 

1. National guard — six-year period — discharged and military 
obligation completed. 

2. National guard — six-months active duty completed and 
serving five and one-half years of reserve training. 

3. Student who fulfills military obligation on active duty in the 
armed services. 
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UNDERGRADUATE PROGRAMS 


Fifteen fields of study are open to undergraduates. All are 
four years in length and lead to the degree of Bachelor of Sci- 
ence. These fields are: 


Mechanical Engineering 
Meteorology 
Nuclear Engineering 
Physics 

Plastics Engineering 
Radiological Health Physics 
Mathematics 


Biological Sciences 
Business Administration 
Chemical Engineering 
Chemistry 
Civil Engineering 
Electrical Engineering 
Industrial Management 


Industrial Technology 

These curricula, outlined in the following pages, are under 
constant study and are subject to revision whenever changes are 
necessary in the best interests of the Institute and students. 

A special curriculum leading to the degree of Bachelor of 
Science in Engineering Technology in the field of Civil Engineer- 
ing is open as an In-Service Training Program for employees of 
the Commonwealth of Massachusetts and its political subdivi- 
sions. Regulations for entrance into the program and subjects 
required prior to attending day classes as in-residence students 
are shown in the Catalogue of the Division of Evening Studies of 
the Lowell Technological Institute. A portion of the curriculum 
is given during the day and is contained in this catalogue under 
Civil Engineering Technology. 

Other baccalaureate degree programs in fields of Technol- 
ogy and Business are given in the Division of Evening Studies and 
are described in the Catalogue of the Division of Evening Studies. 

Numbers following the names of the individual subjects 
indicate within parentheses the number of hours of lecture or 
recitation and average number of hours in laboratory; after the 
parentheses, number indicates credit hours. For example, (2-6)4 
means 2 hours of lecture or recitation and 6 hours of laboratory 
for 4 credits. 

Some undergraduate subjects may be taken for graduate 
credit. Consult the Graduate School catalogue for details. 
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SUBJECT DESCRIPTIONS 


Subjects are listed alphabetically under the following head- 
ings: 


AS 

Aerospaces Studies 

IT 

Industrial Technology 

Bl 

Biological Sciences 

LL 

Languages and Literatur 

BA 

Business Administration 

MA 

Mathematics 

CN 

Chemical Engineering 

ME 

Mechanical Engineering 

CH 

Chemistry 

MY 

Meteorology 

CE 

Civil Engineering 

NU 

Nuclear Engineering 

DP 

Data Processing 

PH 

Physics 

EC 

Economics 

PL 

Plastics 

EE 

Electrical Engineering 

RS 

Radiological Sciences 

IM 

Industrial Management 

SS 

Social Sciences 


SUBJECT NUMBERS 

The numbers following the letter symbols is composed of 
three digits. The first digit indicates the college year when the 
subject is normally studied, e.g., LL 111 is a freshman subject, 
but LL 474 is a senior subject. Subjects in the 500 series are nor- 
mally for graduate students but may be taken by undergraduates 
in certain cases with special permission. 

Odd numbers usually designate subjects offered in the first 
semester; even numbers designate subjects offered in the second 
semester. Some subjects are given both semesters without change 
in number. Hyphenated numbers indicate subjects continuing 
throughout the year. 

PREREQUISITES 

Prerequisites and restrictions are shown in brackets, e.g., 
[CH 423]. No student can be officially registered in a subject until 
the indicated prerequisites have been satisfactorily completed. 

CLASS AND CREDIT HOURS 

Numbers following the names of the individual subjects 
indicate within parentheses the number of hours of lecture or 
recitation and of laboratory; after the parentheses, numbers indi- 
cate credit hours. For example, (2-6)4 means 2 hours of lecture or 
recitation and 6 hours of laboratory for 4 credits; (2-3) (1-6)6 
indicates 2 hours of lecture or recitation and 3 hours of labora- 
tory for the first semester followed by 1 hour of lecture or reci- 
tation and 6 hours of laboratory the second semester, for a total 
credit of 6. 
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THE ELECTIVE SYSTEM 


In all curricula an opportunity is given the student to elect 
subjects in addition to those required for graduation. These fall 
into two categories: Technical Electives and General Electives. 

Technical Electives give the student a chance to broaden his 
professional knowledge by taking courses allied to his field of 
concentration or to further his knowledge of a particular phase 
by additional work therein. 

Prior to the registration period for each semester, a list of 
the General Electives to be offered is made available to faculty 
and students. To ensure fulfillment of degree requirements and 
accreditation standards, all General Elective choices must be 
approved by the Department Head or the Advisor in the curricu- 
lum in which the student is a degree candidate. 

Subjects taken in the United States Air Force ROTC program 
in the freshman and sophomore years are in addition to all other 
subjects listed in the various curricula. However, subjects taken 
in the junior and senior years in the ROTC program may be 
elected to fulfill degree requirements up to a maximum of 6 
credits in all curricula unless otherwise specified. In most cur- 
ricula this can be done only in the senior year. 


EC 302 

Labor Economics 

(3-0)3 

EC 303 

Microeconomic Theory 

(3-0)3 

EC 304 

Macroeconomic Theory 

(3-0)3 

EC 305 

Regional Economics 

(3-0)3 

EC 306 

Urban Economics 

(3-0)3 

EC 307 

Economic Analysis of Urban Problems 

(3-0)3 

EC 402 

Government and Business 

(3-0)3 

EC 403 

International Trade Theory 

(3-0)3 

EC 404 

Comparative Economic Systems 

(3-0)3 

EC 405 

Marxism and the Soviet Economy 

(3-0)3 

EC 406 

Welfare Economics 

(3-0)3 

EC 407 

Econometrics 

(3-0)3 

EC 408 

History of Economic Thought 

(3-0)3 

EC 409 

Growth Theory 

(3-0)3 

EC 410 

Economic Development of Less 



Developed Countries 

(3-0)3 

EC 411 

Public Finance 

(3-0)3 

EC 412 

Managerial Economics 

(3-0)3 

EC 414 

Engineering Economy 

(3-0)3 

LL 207 

Oral Business Communication 

(3-0)3 

LL 209 

Technical and Scientific 



Communication 

(3-0)3 
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LL 213 

Introduction to English 




Literature: to 1798 


(3-0)3 

LL 214 

Introduction to American 




Literature: from 1865 


(3-0)3 

LL 215 

Introduction to American 




Literature: to 1865 


(3-0)3 

LL 216 

Introduction to English 




Literature: from 1798 


(3-0)3 

LL 218 

Afro-American Literature 


(3-0)3 

LL 219 

The Film in Communication 


(3-0)3 

LL 221 

Educational Broadcasting Philosophy 



Laboratory 


(1-6)3 

LL 222 

Educational Broadcasting Philosophy 

(2-2)3 

LL 224 

Literary Criticism for the 




Technology Major 


(3-0)3 

LL 233 

Comparative Literature 


(3-0)3 

LL 234 

Shakespeare 


(3-0)3 

LL 235 

English Drama After Shakespeare 


(3-0)3 

LL 238 

Science and Literature 


(3-0)3 

LL 259-260 

Elementary German 

(3-0) 

(3-0)6 

LL 261-262 

Elementary Technical German 

(3-0) 

(3-0)6 

LL 263-264 

Elementary French 

(3-0) 

(3-0)6 

LL 265-266 

Elementary Russian 

(3-0) 

(3-0)6 

LL 267-268 

Elementary Spanish 

(3-0) 

(3-0)6 

LL 269 

Literature of the Beats 


(3-0)3 

LL 309 

Woman in Modern Fiction 


(3-0)3 

LL 311 

Creative Writing and 




Advanced Composition 


(3-0)3 

LL 313 

Introduction to Continental 




Literature 


(3-0)3 

LL 314 

Continental Literature 




Since the Renaissance 


(3-0)3 

LL 315 

Myth and Symbol in Literature 


(3-0)3 

LL 316 

The English Bible as Literature 


(3-0)3 

LL 318 

The Evolution of the 




Existential Hero 


(3-0)3 

LL 319-320 

The Image of Man in 




Western Thought 

(3-0) 

(3-0)6 

LL 333 

Problems of Philosophy 


(3-0)3 

LL 335 

The Southern Renaissance in 




American Literature 


(3-0)3 

LL 341 

Satire 


(3-0)3 

LL 342 

Utopian Literature 


(3-0)3 

LL 344 

Modern American Poetry 


(3-0)3 

LL 345 

Modern Irish Literature 


(3-0)3 

LL 363-364 

Intermediate French 

(3-0) 

(3-0)6 


74 


LL 365-366 

Intermediate Literary and 



Conversational Russian 

(3-0) (3-0)6 

LL 367-368 

Intermediate German 

(3-0) (3-0)6 

LL 369-370 

Intermediate Spanish 

(3-0) (3-0)6 

LL 431 

Philosophy of Science 

(3-0)3 

LL 435 

English Literature of the 



Eighteenth Century 

(3-0)3 

LL 436 

English Romantic Poets 

(3-0)3 

LL 443 

Science Fiction 

(3-0)3 

LL 444 

Popular Culture 

(3-0)3 

LL 467 

Seminar in German Masterpieces 

(3-0)3 

LL 471 

The Modern American Novel 

(3-0)3 

LL 472 

The Modern British Novel 

(3-0)3 

LL 473 

World Drama 

(3-0)3 

LL 474 

Modern Drama 

(3-0)3 

LL 476 

Nineteenth-Century British Novel 

(3-0)3 

LL 481 

Classical Literature 

(3-0)3 

LL 482 

The Short Story 

(3-0)3 

LL 495-496 

Reading and Research 

6 

LL 961 

British Literature 

(3-0)3 

LL 962 

American Literature 

(3-0)3 

SS 223 

The United States: 1865-1917 

(3-0)3 

SS 224 

The United States: 1918-1945 

(3-0)3 

SS 225 

Europe: 1789-1914 

(3-0)3 

SS 226 

Europe: 1914 to the Present 

(3-0)3 

SS 232 

Social and Economic Change in 


[ 

Europe: 1750 to the Present 

(3-0)3 

SS 235 

England: Roman Times to the 



Restoration 

(3-0)3 

SS 236 

England: The Restoration 



to the Present 

(3-0)3 

SS 238 

Revolutions in European History 

(3-0)3 

3 SS 240 

European Urban History 

(3-0)3 

: SS 242 

European Imperialism 

(3-0)3 

SS 301 

Government of the United States 

(3-0)3 

13 SS 303 

Psychology 

(3-0)3 

SS 305 

Sociology 

(3-0)3 

1,6 SS 307 

t\l H 

Seminar in Small Group Analysis 

(3-0)3 

•> 3 r SS 308 

Psychology of Interpersonal 



Behavior 

(3-0)3 

® 3 SS 310 

Contemporary Social Problems 

(3-0)3 

fl' 3 SS 315 

Sociology of Deviance 

(3-0)3 

SS 320 

Urban Sociology 

(3-0)3 

•0) 3 SS 322 

Moral Problems in 


,-0)3 1 | 

Technological Age 

(3-0)3 

l-O' 6 SS 335 

American Economic History 

(3-0)3 


I 
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SS 540 

SS 352 

SS 360 

SS 362 

SS 401 

SS 404 

SS 405 

SS 406 

SS 407 

SS 410 

SS 451 

SS 452 

SS 453 

SS 454 

SS 455 

SS 456 

SS 460 

SS 461 

SS 462 

SS 471 

SS 472 

SS 474 

SS 478 

SS 482 

SS 483 

SS 484 

SS 485 

SS 487 

SS 488 

SS 489 

SS 497 

SS 528 


The United States: 

1945 to the Present 
Contemporary Political Theory 
Government of China 
Social Psychology 
Afro-American History 
Technology and Social Change I 
Technology and Social Change II 
The Technological Future: 

The Material Aspects 
The Technological Future: 

The Social and Political Aspects 
History of Science and Technology 
History of France 

Seminar in Recent American History 
Seminar in Modern European History 
Seminar in Political Science 
Seminar in Psychology 
Seminar in Sociology 
Elements of Urban Affairs 
Studies in Regional and 

Metropolitan Development 
Urban Reform 

The United States in World Politics 
National Security Policy 
Cultural Anthropology 
Russia: The Soviet Union 
The United States: Urban History 
The Development of Western 
Civilization: to 1453 
The Development of Western 
Civilization Since 1453 
Comparative World Governments 
American Political Thought to 1865 
American Political Thought 
Since 1865 

Political Parties in the United States 
Tutorial in the Social Sciences 
Social Ecology 


(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 


(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 


(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 
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THE FRESHMAN PROGRAM 


The Freshman Program in both the Colleges of Science and 
Engineering has been changed from a rigorous combination of 
Chemistry, Physics, Mathematics and English to one which pro- 
vides for individual differences and eases the transition from high 
school to college. 

In Math and Physics, students will be assigned to sections 
according to their mathematical aptitudes and high school records. 
Physics and Chemistry will be taught in relatively small classes 
where more attention can be given individual students. 

A new Freshman Seminar will introduce students to elemen- 
tary concepts of Science and Engineering, emphasizing the natural 
interface these subjects have with the social sciences. Counseling 
will be an important function of this seminar. Responsibility for 
counseling students will be a part of each faculty member's teach- 
ing assignment. 

A Director of Freshman Studies has been appointed to work 
with each course coordinator, the Dean of Students and the Dean 
of Admissions. 

The Freshman Program 

All freshmen except those enrolled in Business Administra- 
tion, Industrial Management* or Industrial Technology take the 
following subjects: 


FIRST YEAR 



IstSEM. 

2nd SEM 

Chem. Principles 

CH121 

CH122 

(3-0)3 

(3-0)3 

Chem. Prin. Lab. 

CH123 

CH124 

(0-2)1 

(0-2)1 

English 1, II 

LL111 

LL112 

(3-0)3 

(3-0)3 

Col. Math 1, II 

MA131 

MAI 32 

(4-0)4 

(4-0)4 

Physics 

PHI 41 

PH142 

(3-1)3 

(3-1)3 



or 


or 



PH144 


(4-1)4 

Frosh Seminar 

FS001 


(1-0)1 P/F 


Physical Ed. 

PE101 

PE102 

(0-2)1 

(0-2)1 


TOTAL 

HOURS 

(14-5)16 

(13-5)15 


or 


(14-5)16 


^Industrial Management Majors substitute EC201, Economics 
(3-0)3 and EC202, Economics (3-0)3 for CH 121, CH123 and CH122, 
CH124. 
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INDUSTRIAL TECHNOLOGY PROGRAM 


This program has been designed to increase the variety of 
educational opportunities available to undergraduate students at 
the Institute. In particular it will provide opportunity for those 
students who desire an industrial career in that area located be- 
tween Engineering Science and Business Administration, empha- 
sizing the applied aspects of industrial materials, machines, pro- 
cesses, procedures, and human relationships. 

The industrial Technology Graduate, by virtue of his knowl- 
edge of basic industrial skills, is in a position to assist operations 
involved in the manufacture of finished products and components, 
to establish and supervise production procedures, to supervise 
the flow of supplies and products, and in general to cope with 
technical and managerial production problems. 

A significant feature of the Industrial Technology Curriculum 
is the development of a broad background for the student which, 
together with a reasonable amount of on-the-job-traimng, makes 
the Graduate flexible and capable of adapting to a very wide 
variety of industrial organizations and problems. 

The curriculum is technically based, with a balanced selection 
of subjects including a well rounded understanding of materials 
and manufacturing processes, concepts of business management 
and human relations, communication skills, electives in human- 
ities and social sciences, and a background of mathematics and 
physical sciences. 

All freshmen enrolled in Industrial Technology take the fol- 
lowing subjects: 


FIRST YEAR 


IstSEM. 

2nd SEM. 

Acct. Mgmt. 1, II 

BA143 BA144 

(3-0)3 

(3-0)3 

English 1, II 

LL111 LL112 

(3-0)3 

(3-0)3 

Math Anal. \, II 

MAI 01 MAI 02 

(3-0)3 

(3-0)3 

Chem. & Physics 

CH129 PH149 

(3-0)3 

(3-0)3 

or 

Physics & Chem. 

PH149 CH129 

(3-0)3 

(3-0)3 

Hum. or Soc. Sci. 

Electives 

(3-0)3 

(3-0)3 i 

Phy. Ed. 

PE101 PE102 

(0-2)1 

(0-2)1 


TOTAL HOURS 

(15-2)16 

(15-2)16 

Admission 

requirements for 

Industrial Technology 

are thel 


same as for Business Administration. 
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COLLEGE OF ENGINEERING 


COLLEGE OF ENGINEERING 


The College of Engineering is organized into Departments 
of Chemical Engineering, Civil Engineering, Electrical Engineer- 
ing, Mechanical Engineering, and Plastics Technology. Each offers 
a specialized four-year program leading to a Bachelor of Science 
degree. For details of Engineering Graduate Programs see the 
Graduate Catalogue. 

Broadly defined, engineering is a profession which seeks to 
apply scientific knowledge for the improvement of society. Be- 
cause of the vastly varied needs of society and differences in 
individual talent and motivation, a wide spectrum of engineering 
education programs have been developed in the United States. 
On one extreme of this spectrum are highly analytical programs 
which place a strong demand on the student's ability to deal 
in abstract mathematical terms. Programs in this area are often 
called Engineering Science. On the other extreme are programs 
that are related to specific areas of application and therefore 
place greater emphasis on descriptive knowlendge rather than 
mathematical skills. Programs in this area are generally called 
Engineering Technology or Technology. In order to best serve the 
needs of its student body the College of Engineering offers pro- 
grams distributed within this wide spectrum. Although the empha- 
sis within each program is specific and technical, each program 
has the educational breadth that distinguishes the professional 
from the technician. 

As distinguished from the pure scientist who generally works 
on basic research, the engineer is generally a practitioner. As a 
practitioner the engineer must be able to identify problems, cre- 
atively design solutions, build and implement. In the practice of 
the profession, the engineer will be called on to combine knowl- 
edge of science, mathematics, and "state of the art" with judge- 
ment based on experience in order to develop economic and 
socially acceptable ways to use the available resources for the 
benefit of mankind. The professional is constantly searching for 
a better way, a better design, a more imaginative and effective 
system. 

The educational objective of the College of Engineering is 
to prepare students for entrance into the profession of engineer- 
ing. In recognition of the complexity of the profession, the pro- 
gram has been designed to allow students to elect to enter the 
practice of engineering after completion of an undergraduate 
degree or to delay entrance until they have obtained a graduate 
degree. Faculty advisors are assigned to each student in order to 
provide experienced guidance to the student in the selection of 
his particular program. 
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FACULTY 


William T. Hogan, B.S., S.M., D.S.c., Acting Dean 

Chairman of Departments 

Byron L. Dennison, B.S.E.E., M.S.E.E., Ph D., Electrical Engineering 

Russel W. Ehlers, B.S., M.A., Ph.D., Plastics Technology 

Allan T. Gifford, S.B., S.M., P.E., Civil Engineering 

William T. Hogan, B.S., S.M., D.Sc., Mechanical Engineering 

Howard H. Reynolds, A.B., Sc.D., P.E., Chemical Engineering 

Members 

Chemical Engineering 

Everett S. Arnold, B.S. (Southeastern Massachusetts University), M.S. (Lowell 
Technolgical Institute), Assoc. Prof. 

Huan-Yang Chang, B.S. (Southwest Associated University, China), M.S. (Univer- 
sity of Rhode Island), Ph.D. (Iowa State University), Assoc. Prof. 

Ning H. Chen, B.S. (National Chekiang University, China), B.Ch.E. (Polytechnic 
Institute of Brooklyn), Assoc. Prof. 

Charles J. Higgins, B.S. (Massachusetts Maritime Academy), B.S. (Lowell Tech- 
nological Institute, P.E. (Massachusetts), Prof. 

Norwood H. Keeney, Jr., B.S. (Trinity College-Hartford), M.S. (University of 
Maine), Ph.D. (University of Manchester, England), P.E. (New Hampshire), 
Prof. 

James A. Mann, B.S. (Rensselaer Polytechnic Institute), Assoc. Prof. 

Pasquale A. Marino, B.S., M.S. (Northeastern University), Ph.D. (University of 
Connecticut), P.E. (Massachusetts), Assoc. Prof. 

John J. McDonald, B.T.C., M.S. (Lowell Technological Institute), Prof. 

John G. Miserlis, B.S., M.S. (Northeastern University), M.S. (University of Massa- 
chusetts), Asst. Prof. 

David H. Pfister, B.S., M.S. (Lowell Technological Institute), P.E. (Massachusetts), 
Prof. 

Clarence J. Pope, B.S. (Clemson University), M.S. (Lowell Technological Insti- 
tute), Prof. 

Howard H. Reynolds, A.B. (Harvard University), Sc.D. (Massachusetts Institute of 
Technology), P.E. (Massachusetts), Prof. 

John J. Walkinshaw, B.S., M.S. (Lowell Technological Institute), Instr. 

Civil Engineering 

Anthony J. Cirrito, B.S.M.E. (Villanova University), P.E. (Massachusetts and Penn- 
sylvania), Asst. Prof. 

Dario A. Gasparini, B.E. (Villanova University), S.M. (Massachusetts Institute of 
Technology), Instr. 

Allan T. Gifford, S.B., S.M. (Massachusetts Institute of Technology), P.E. Massa- 
chusetts), Prof. 

William E. Haskell, Jr., B.S. (Tufts University), M.S. (Northeastern University), 
Ph.D. (University of Massachusetts), P.E. (Massachusetts), Prof. 

Donald G. Leitch, B.S. (Lehigh University), M.S. (University of Colorado), Assoc. 
Prof. 

William B. Moeller, B.S. (Villanova University), M.S., Ph.D. (University of Con- 
necticut), Asst. Prof. 
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Bartlett W. Paulding, Jr., Geol. Engr. (Colorado School of Mines), Ph D. (Massa- 
chusetts Institute of Technology), Asst. Prof. 

John J. Sewell, S B., C.E. (Massachusetts Institute of Technology), Assoc. Prof. 

Herman J. Shea, S.B., S.M. (Massachusetts Institute of Technology), P.E. (Massa- 
chusetts), Prof. 

Gabor S. Szava-Kovats, B.C.E. (Technical University of Budapest), M.Sc (Ohio 
State University), Asst. Prof. 

Louis C. Tartaglione, B.S. (Manhattan College), M.S. (University of Connecticut), 
P.E. (Massachusetts), Asst. Prof. 

Electrical Engineering 

Francesco L. Bacchialoni, Dott.lng. (University of Genova, Italy), Assoc. Prof. 

Roger H. Baumann, B.S., M.S. (Massachusetts Institute of Technology), Sc.D. 
(University of Paris, France), Prof. 

Ronald D. Brunelle' B.S., M.S. (Lowell Technological Institute), P.E. (Massachu- 
setts), Asst. Prof. 

Peter Burger, B.E.E.E. (Vanderbilt University), M.S., Ph.D. (Stanford University), 
Asst. Prof. 

George P. Cheney, B.S. (Lowell Technological Institute), Instr. 

Donn A. Clark, B.S.E.E. (Pennsylvania State University), M.S.E.E. (Northeastern 
University), P.E. (Massachusetts), Asst. Prof. 

Jane H. Dennis, S.B., S.M., Ph.D. (Massachusetts Institute of Technology), Assoc. 
Prof. 

Byron L. Dennison, B.S.E.E. (West Virginia University), M.S.E.E. (Virginia Poly- 
technic Institute), Ph.D. Worcester Polytechnic Institutes, P.E. (Virginia and 
West Virginia), Prof. 

Robert J. Dirkman, B.S. (Tufts University), S.M.E.E. (Massachusetts Institute of 
Technology), Instr. 

F. Ross Holmstrom, B.S. (University of Washington), M.S., Ph D. (Stanford Uni- 
versity), Asst. Prof. 

Raymond S. Kasevich, B.S.E.E. (University of Hartford), M.S. (Yale University), 
Visiting Lect. 

Earle R. Laste, Jr., B.S., M.S. (Northeastern University), Ph.D. (Worcester Poly- 
technic Institute , Prof. 

J. Robert A. Lemieux, B.S., M.S. (Lowell Technological Institute), Assoc. Prof. 

John P. Leonard, B.S. (Boston College), M.S. (Northeastern University), Asst. Prof. 

Paul J. Murphy, B.S.E.E., M.S.E.E. (Massachusetts Institute of Technology), P.E. 
(Massachusetts), Assoc. Prof. 

George M. Nonnemaker, A.B. (Ohio State University), A.M., Ph.D. Harvard Uni- 
versity), Visiting Lect. 

Martin A. Patt, B.S. Northeastern University), S.M. (Massachusetts Institute of 
Technology), Asst. Prof. 

James E. Powers, B.S., M.S. (Lowell Technological Institute), Assoc. Prof. 

Frederick A. Rojak, B.S.E.E. (Pratt Institute), M.S. (Lowell Technological Institute), 
P.E. (Massachusetts), Assoc. Prof. 

Matthew W. Schacter, B.S. (City University of New York), M.S.E.E. (Northeastern 
University i, Visiting Lect. 

Gerald Smithson, B.S. Brown University), M.S. Tufts University , Prof. 

Stephen J. Spurk, B.S.E.E. (Merrimack College), M.S.E.E. (University of New 
Hampshire), Instr. 

Frank R. Stansel, B.S. (Union College), M.E.E., D.E.E. (Polytechnic Institute of 
Brooklyn), P.E. Massachusetts and New York), Prof. 


Carl A Stevens, B.S., M.S. (Tufts University), Sc.M. (Brown University), Ph.D. 
(Boston University), P.E. (Massachusetts), Prof. 

Philip G. Tays, B.S., M.S. (Lowell Technological Institute), Visiting Asst. Prof. 

David P. Wade, B.S. (Lowell Technological Institute), M.S. (Northeastern Uni- 
versity), Assoc. Prof. 

Charles T. Wolverton, B.S.E.E. (Rice University), M.S., Ph.D. (University of 
Texas), Instr. 

A. David Wunsch, B.E.E. (Cornell University), S.M., Ph.D. (Harvard University) 
Asst. Prof. 

Mechanical Engineering 

J. Arthur Ainsworth, B.S., M.S. (Fitchburg State College), Prof. 

H. Jack Apfelbaum, B.M.E. (City College of New York), M.M.E. (University of 
Connecticut), P.E. (Massachusetts), Asst. Prof. 

Frederick B. Bischoff, B.S., M.S. (Lowell Technological Institute), P.E. (Massa- 
chusetts), Prof. 

J. Frederick Burtt, B.T.E., M.S. (Lowell Technological Institute), Assoc. Prof. 

Edward L. Golec, B.S. (Lowell Technological Institute), Prof. 

John A. Goodwin, B.T.E., M.S. (Lowell Technological Institute), Prof. 

Bernard C. Harcourt, B.S. (Fitchburg State College), M.A. (Columbia University), 
P.E. (Massachusetts), Assoc. Prof. 

William T. Hogan, B.S. (Northeastern University), S.M., D.Sc. (Massachusetts 
Institute of Technology), Prof. 

Robert Z. Hollenbach, S. B.M.E. (Massachusetts Institute of Technology), M.S. 
(Rensseleaer Polytechnic Institute), Prof. 

C. Zelman Kamien, B.S., M.S., Ph.D. (Purdue University), Assoc. Prof. 

Jon R. Kelly, B.S. (Northwestern University), S.M., Sc.D. (Massachusetts Institute 
of Technology), Prof. 

Fritz F. Kobayashi, P.E. (Massachusetts), Asst. Prof. 

Bernard J. Korites, B.S.M.E. (Tufts University), M.Eng. (Yale University), Ph.D. 
(Tufts University), P.E. (Massachusetts), Asst. Prof. 

John A. McElman, B.S.M.E., M.S.M.E. (Northeastern University), Ph.D. (Virginia 
Polytechnic Institute), Assoc. Prof. 

Robert J. McVicker, B.S. (Pennsylvania State University), B.S. (U.S. Naval Post- 
graduate School), M.S. (Carnegie Institute of Technology), Assoc. Prof. 

Kun Min, B.S. (Lehigh University), M.S.E. (University of Michigan), Ph.D. (Uni- 
versity of Illinois), Assoc. Prof. 

Alan Mironer, B.M.E (Rensselaer Polytechnic Institute), M.Eng. (Yale University), 
Ph.D. (Syracuse University), Prof. 

Ronald P. Murro, B.C.E. (Cooper Union), M.S., Sc.D. (Columbia University), 
Assoc. Prof. 

Eugene E. Niemi, Jr., B.S. (Boston University), M.S. (Worcester Polytechnic 
Institute), Asst. Prof. 

Arthur Petrou, B.S. (University of New Hampshire), M.S. (Northeastern Univer- 
sity), P.E. (Massachusetts), Asst. Prof. 

Kenneth L. Rogers, B.S. (University of Maine), P.E. (Massachusetts), Prof. 

i ^teven Serabian, B.S. (Rensselaer Polytechnic ostitute), M.S. (Union College), 
Assoc. Prof. 

G. Dudley Shepard, B.S. (Yale University), M.S., Sc.D. (Massachusetts Institute of 
Technology), Prof. 

Tso-Chou Wang, Dip. in Eng., D.Eng. (Technische Hochschule, Germany), Assoc. 
Prof. 


Albert T. Woidzik, 13. S. (Lowell Technological Institute), P.E. (Massachusetts! , 
Prof. 

Plastics Technology 

Aldo M. Crugnola, \.B. (Boston University), MS. (Northeastern University), 
Assoc. Prof. 

Rudolph D. Deanin, A.B. (Cornell University), M.S., Ph.D. (University of Illinois), 
Prof. 

Stephen B. Driscoll, B.S. (Lowell Technological Institute), Instr. 

Russell W. Ehlers, B.S., M.A. (Wesleyan University), Ph.D. (Yale University), Prof. 
Raymond O. Normandin, A.B. (St. Anselm's College), M.S. (Boston College), 
Prof. 

Stephen A. Orroth, Jr., B.S. (Lowell Technological Institute), Asst. Prof. 

Nich R. Schott, B.S. (University of California, Berkeley), M.S., Ph.D. (University 
of Arizona), Instr. 

Henry E. Thomas, B.T.E. (Lowell Technological Institute), P.E. (Massachusetts), 
Prof. 

William D. M'hittaker, Jr., B.S. ^Lowell Technological Institute), Instr. 

INDUSTRY ADVISORY COMMITTEES 

Electrical 

Mr. Joseph F. Alibrandi, Raytheon Company' 

Dr. Walter S. Baird, Baird-Atomic, Inc. 

Mr. W. Clare Brooks, Andover 
Dr. Martin Schilling, Raytheon Company 
Mr. Paul G. Yevvell, Yewell Associates, Inc. 

Paper (Chemical Engineering) 

Mr. Austin B. Mason, Chairman, President of Ludlow Corporation 
Mr. James R. Carter, Chairman of the Board, Nashua Corporation 
Mr. Frederick S. Klein, Mill Manager, Byron-Weston Company 
Mr. Everett C. Reed, President, Albany International 
Mr. Ralph H. Martin, President, C. H. Dexter & Sons 
Mr. Will J. Lessard, Vice President, Chas. T. Main Co. 

Mr. Robert P. Fuller, President, Colonial Board Co. 

Mr. Joseph P. Flannery, General Products Manager, Uniroyal Chemical 
Mr. Donald M. Crocker, Manager Paper Division, Weyerhaeuser Co. 

Plastics 

Mr. Thomas J. Conlon, Contour Chemical Company 
Dr. Paul Doigan, General Electric Company 
Mr. Neil T. Fla t hers, R. T. Vanderbilt Company 
Mr. Iver J. Freeman, Reed-Prentice Company 
Mr. David E. Gomes, '73, Student, Lowell Technological Institute 
Mr. Howard P. Koenig, '71, Student, Lowell Technological Institute 
Mr. Richard J. Manning, '68, Mobay Chemical Company 
Mr. Donald R. Nadeau, '72, Student, Lowell Technological Institute 
Mr. Saul A. Perlman, '60, Enjay Chemical Company 
Mr. D. V. Rosato, Improved Machinery, Inc. 

Dr. M. R. Singer, Allied Chemical Company 
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CHEMICAL ENGINEERING 

Chemical Engineering is the only engineering discipline 
based on the science of chemistry, although it is broadly rooted 
in the other scientific disciplines as well. It combines elements 
of most of the other engineering disciplines and applies chem- 
istry and engineering to industrtial problems through the con- 
cepts of unit operation and unit processes. 

The chemical process industries have provided a strong and 
continued growth with an ever-increasing demand for chemical 
engineering graduates. Current shortages of chemical engineers 
are expected to persist for many years to come, leading to sub- 
stantial increases both in opportunities and in financial rewards. 
The stability and dynamic growth of the chemical and allied in- 
dustries opens up unparalleled challenges and growth prospects 
to the chemical engineer. Emphasis is placed on the responsibility 
of the chemical engineer to protect the environment. The broad 
chemical and engineering training provided in this curriculum 
offers the graduate opportunities to enter Research and Devel- 
opment, Production, Sales, Marketing and General Management. 
It also gives him the tools to develop a career both stimulating 
and satisfying. 

The student obtains a strong scientific background in the 
first two years, followed by two years of training in the discipline 
and related subjects. The curriculum provides maximum flexi- 
bility and allows for individual and original research if the student 
wishes. Considerable emphasis is placed on oral and written 
expression so necessary in the business world. Plant trips pro- 
vide the essential link between theory and practice. Summer 
experience in the chemical industry is fostered. The student can 
enter either industry or graduate school upon graduation. 

Students have the option to elect twelve hours of technical 
elective in the area of application of Chemical Engineering to 
the processes of the pulp and paper industry. These four courses 

are available in the senior year. 

This curriculum is accredited by the Engineers' Council for 
Professional Development (ECPD). 
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SOPHOMORE YEAR 


First Semester 


CH 

223 

Organic Chemistry 

(3-0)3 

CN 

203 

Introduction to Chem. Eng. 

(3-3)4 

MA 

203 

Calculus III 

(3-0)3 

MA 

361 

Digital Computer Programming 

(2-0)2 

ME 

215 

Analytic Mechanics 1 

(3-0)3 



General Elective 

(3-0)3 



Total Hours 

(17-3)18 



Second Semester 


CH 

224 

Organic Chemistry 

(3-3)4 

CN 

204 

Chemical Engineering Calculations 

(3-0)3 

CN 

206 

Fluid Mechanics 

(2-0)2 

MA 

204 

Calculus IV 

(3-0)3 

ME 

216 

Analytic Mechanics II 

(3-0)3 



General Elective 

(3-0)3 


Total Hours (17-3)18 


JUNIOR YEAR 
First Semester 


MA 

301 

Adv. Calculus for Applications 

(3-0)3 

CN 

305 

Transport Phenomena 1 

(3-0)3 

CN 

311 

Chemical Engineering Thermodynamics 1 

(3-0)3 

CN 

315 

Unit Operations Laboratory 1 

(0-3)1 

EE 

348 

Electrical Engineering Concepts 

(3-0)3 



General Elective 

(3-0)3 



Total hours 

(15-3)16 



Second Semester 


CH 

336 

Physical Chemistry 

(3-3)4 

CN 

306 

Transport Phenomena II 

(3-0)3 

CN 

310 

Separation Processes 

(3-0)3 

CN 

408 

Material Science 

(3-0)3 

CN 

316 

Unit Operations Laboratory II 

(0-3)1 



Technical or General Elective 

(3-0)3 



Total Hours 

(15-6)17 



SENIOR YEAR 

First Semester 


CN 

403 

Reactor Design and Kinetics 

(3-0)3 

CN 

409 

Economic Process Analysis 

(3-0)3 



Technical Elective 

(3-0)3 



Technical Elective 

(3-0)3 



Technical Elective or General Elective* 

(3-0)3 



Total hours 

(15-0)15 


*ROTC students may elect AS 401 
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Second Semester 


CN 

410 

Plant Design 

(3-0)3 

CN 

414 

Process Dynamics and Control 

(3-0)3 



Technical Elective 

(3-0)3 



Technical Elective or General Elective 

(3-0)3 



Technical Elective or General Elective* 

(3-0)3 



Total hours 

(15-0)15 


*ROTC students may elect AS 402 


Six General Electives (18 semester hours) required in Chem- 
ical Engineering. 

Students electing paper options are required to elect in place 
of twelve hours of technical elective in the senior year, the fol- 
lowing courses: 


CN 

401 

CN 

402 

CN 

404 

CN 

405 


Engineering Analysis of Pulp and Paper Systems 
Engineering Analysis of Coating 
and Converting Systems 
Process Calculations of Pulp 
and Paper Processes 
Economic and Environmental Analysis 
of Paper Systems 


(2-3)3 

(2-3)3 

(3-0)3 

(3-0)3 
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CIVIL ENGINEERING 


Civil Engineering is that branch of engineering charged with 
the planning, design, construction and operation of works vital 
to man's activities in his relation to the environment. The con- 
cerns of the Civil Engineer include the gathering and processing 
of environmental information; avenues of transportation; facili- 
ties and structures to accommodate domestic, business, indus- 
trial, scientific, and recreational pursuits; the control and man- 
agement of the forces of nature as such affect the environment; 
the treatment and disposal of solid, liquid and aerial wastes; and 
the adaptation of materials, natural or man-made, to the works 
under his control. 

Because of the broad range of the civil engineer's activities, 
this curriculum is first based on a breadth of scientific and engi- 
neering principles. Such fundamentals are then expanded into 
specialized subjects to provide a comprehensive and basic train- 
ing in the responsibilities of the Civil Engineer. 

Graduates of Civil Engineering are prepared to apply their 
training to highways, railroads, airports, pipelines and water- 
ways; bridges, dams, canals and levees; filtration plants and dis- 
tribution systems for municipal and industrial water supplies 
along with sewage and waste treatment plants to protect health. 
Also in their province are Civil Engineering aspects of high-rise 
buildings, power plants, industrial, military and space facilities. 
After advanced training, the areas of research and teaching are 
open to them. 


SOPHOMORE YEAR 


First Semester 


CE 

201 

Surveying 1 

(3-4)4 

MA 

203 

Calculus III 

(3-0)3 

MA 

361 

Digital Computer Programming 

(2-0)2 

ME 

201 

Graphics 

(0-3)1 

ME 

211 

Mechanics 1 

(3-0)3 

PH 

201 

Physics 

(4-2)4 



Total hours 

(15-9)17 



Second Semester 


CE 

202 

Surveying II 

(3-4)4 

LL 

210 

Technical and Scientific Communication 

(3-0)3 

k\A 

204 

Calculus IV 

(3-0)3 

MA 

362 

Numerical Analysis 

(3-0)3 

vIE 

220 

Mechanics of Materials 1 

(3-0)3 



Total hours 

(15-4)16 


89 


CE 

311 

JUNIOR YEAR 

First Semester 

Engineering Materials 

(2-3)3 

CE 

313 

Structural Analysis 

(3-3)4 

EC 

201 

Economics 1 

(3-0)3 

ME 

309 

Dynamics 1 

(3-0)3 

! 


General 

Total hours 

(3-0)3 

(14-6)16 

CE 

314 

Second Semester 

Structural Design 1 

(3-3)4 

CE 

332 

Hydraulics 

(4-0)4 

CE 

342 

Transportation 

(3-3)4 

EC 

202 

Economics II 

(3-0)3 

ME 

347 

Elements of Thermodynamics & Heat Transfer 

(3-0)3 



Total hours 

(16-6)18 


FOURTH YEAR 
First Semester 


CE 

421 

Hydrology 

(3-3)4 

CE 

431 

Soil Mechanics 1 

(3-0)3 

EE 

348 

Basic Electrical Engineering Concepts 

(3-0)3 



General or Technical Elective* 

(3-0)3 



CE Elective 

3 or 4 



Total credit hours 

16 or 17 


*ROTC Students may elect AS 401 


Second Semester 


CE 

432 

Soil Mechanics II 

(3-3)4 

EC 

414 

Engineering Economy 

(3-0)3 

EE 

214 

Electrical Machinery Laboratory 

(0-3)1 



General Elective 

(3-0)3 



General or Technical Elective* 

(3-0)3 



CE Elective 

3 or 4 J 



Total credit hours 

17 or 18 


*ROTC Students may elect AS 402 
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CIVIL ENGINEERING TECHNOLOGY 


The following curriculum leading to the degree of Bachelor 
of Science in Engineering Technology in the field of Civil Engi- 
neering Technology is available only to employees of the Com- 
monwealth of Massachusetts and its political subdivisions as an 
In-Service Training Program. For regulations concerning this pro- 
gram and for subjects required prior to the following curriculum, 
consult the Catalogue of the Division of Evening Studies of the 
Lowell Technological Institute. 

This curriculum is accredited by the Engineers' Council for 
Professional Development. 


JUNIOR YEAR 
Second Semester 


CE 

361 

Advanced Surveying 

(2-1)2 

CE 

971 

Structures 

(2-1)2 

DP 

930 

Scientific Computer Programming — FORTRAN 

(2-1)2 

LL 

962 

American Literature 

(3-0)3 

PH 

942 

Physics 

(3-2)4 



General Elective 

(3-0)3 



Total hours 

(15-5)16 



SENIOR YEAR 




First Semester 


CE 

991 

Concrete Analysis and Design 

(3-3)4 

CE 

992 

Soil Mechanics 

(3-3)4 

CE 

995 

Engineering Laboratory 

(0-3)1 

EE 

975 

Basic Electricity 

(3-3)4 



General Elective 

(3-0)3 



Total hours 

(12-12)16 



Second Semester 


CE 

981 

Structural Analysis & Design 

(3-3)4 

CE 

982 

Hydrology 

(3-3)4 

CE 

994 

Engineering Problems 

(2-1)2 

EC 

414 

Engineering Economy 

(3-0)3 

EE 

978 

Basic Electronics 

(3-0)3 


Total hours (14-7)16 
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ELECTRICAL ENGINEERING 

The objective of the curriculum in Electrical Engineering is 
to provide the student with a sound foundation for a professional 
career in electrical engineering. This curriculum is accredited by 
the Engineers' Council for Professional Development. 

Students are given a thorough grounding in electrical sci- , 
ence and engineering together with an intensive training in 
mathematics. The techniques of experimental science and tech- 
nology are emphasized by investigative work in the laboratory 
and lecture-demonstrations in the classrooms. Specialization at 
the undergraduate level is, in general, discouraged. The student 
wishing to specialize in a specific area of electrical engineering > 
may, with special permission, modify the order of the required 
courses, provided all prerequisites are met, in order that he may 
enroll in a sequence of technical electives in his area of specialty. A 
All of the required courses must be successfully completed how- I 
ever before the student can be recommended for graduation. 

A significant portion of the curriculum is devoted to studies || 
in the humanities and social sciences with considerable choice , 
of subjects allowed. These subjects form an important part of the I 
program, since they broaden the student's outlook. They also I 
serve to focus attention on the importance of nontechnical I 
knowledge in determining the student's ultimate level of respon- 
sibility in professional life. 1^ 

Many of the courses required in the Electrical Engineering a 
curriculum are heavily dependent upon rather sophisticated j 
mathematical techniques. It is therefore recommended that a I 
freshman seeking admission into the sophomore year of Electri- I 
cal Engineering should have received grades of not less than C— l,^ 
in all freshman mathematics and physics. 

SOPHOMORE YEAR 


First Semester 


EC 

201 

Economics 1 

(3-0)3 

EE 

201 

Introductory Circuit Theory 1 

(4-0)4 

EE 

207 

Basic Electrical Engineering Laboratory 1 

(1-3)2 

MA 

203 

Calculus III 

(3-0)3 

PH 

201 

Physics 

(4-2)4 



Total hours 

(15-5)16 



Second Semester 


EC 

202 

Economics II 

(3-0)3 

EE 

202 

Introductory Circuit Theory II 

(4-0)4 

EE 

208 

Basic Electrical Engineering Laboratory II 

(1-3)2 

MA 

204 

Calculus IV 

(3-0)3 

ME 

212 

Introductory Mechanics 

(4-0)4 



Total hours 

(15-3)16 ‘ 
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JUNIOR YEAR 
First Semester 


EE 

311 

Electronics Laboratory 1 

(1-3)2 

EE 

327 

Programming and Application of Digital Computers 

1 (2-0)2 

EE 

355 

Introductory Electromechanics 

(3-0)3 

EE 

365 

Electronics 1 

(3-0)3 

MA 

315 

Complex Variables for Engineers 

(3-0)3 



General Elective 

(3-0)3 



Total hours 

(15-3)16 



Second Semester 


EE 

312 

Electronics Laboratory II 

(1-3)2 

EE 

328 

Programming and Application of Digital 




Computers II 

(2-0)2 

EE 

360 

Electromagnetic Theory 1 

(3-0)3 

EE 

362 

Signal and System Analysis 

(3-0)3 

EE 

366 

Electronics II 

(3-0)3 



General Elective 

(3-0)3 



Total hours 

(15-3)16 



SENIOR YEAR 




First Semester 


EE 

413 

Linear Feedback Systems 

(3-0)3 

EE 

461 

Electromagnetic Theory II 

(3-0)3 

ME 

347 

Elements of Thermodynamics aand Heat Transfer 

(3-0)3 



Electives* 

4 



Technical Elective 

3 


Total credit hours 16 


*ROTC students may elect AS 401 for three hours. 


Second Semester 

General Elective 
Electives* 

Total credit hours 


(3-0)3 

12 

15 


*ROTC students may elect AS 402 for three hours. 
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MECHANICAL ENGINEERING 


Mechanical engineering is a diversified professional activity. 
The mechanical engineer is called upon to develop new meth- 
ods of energy production and conversion, transportation, manu- 
facture, and fabrication. 

Because of the diversification of mechanical engineering, it 
is not possible for a student to master the entire field during a 
four year program. The objective of this curriculum is to provide 
a broad fundamental base from which the graduate can go on to 
develop his skills by either entering general engineering practice 
or pursuing an advanced engineering degree. 

The curriculum is designed to achieve this objective by 
means of a three phase program. 

The first phase consists of acquiring a background in human- 
istic-social studies, and the basic sciences. The purpose of the 
first phase is to broaden the student's outlook and provide a firm 
understanding of fundamentals, develop analytical techniques, 
and to prepare for specific technical subjects. 

The second phase consists of acquiring a knowledge in a 
coherent area of engineering science. The purpose of this phase 
is to form the link between the basic sciences and engineering, 
and to introduce the methodology of engineering analysis, de- 
sign and synthesis. Three areas of engineering science have been 
selected for this phase; namely, applied mechanics (statics, dy- 
namics and mechanics of materials), thermaltransport (thermo- 
dynamics, fluid mechanics and heat transfer), and automatic 
controls (electricity, electronics, and control systems). 

In the final phase of the curriculum, advanced problems 
and topics are considered in engineering design. The purpose of 
the design activity is to develop skill in the use of science and 
creativity to solve engineering problems and thus requires the 
utilization of the first two phases. 

A variety of laboratory work is included in the curriculum in 
order to demonstrate the use of the experimental method in the 
solution of engineering problems. 

To permit a degree of specialization, technical electives are 
provided. A staff advisor system is used in order to aid the student 
in selecting technical electives so that the subjects will be con- 
sistent with the future career plans of the student. 

This curriculum is accredited by the Engineers' Council for 
Professional Development. 
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SOPHOMORE YEAR 
First Semester 

211 Fundamentals of Electricity (3-0)3 

203 Calculus III (3-0)3 

361 Digital Computer Programming (2-0)2 

271 Machine Tool Laboratory (1-3)2 

211 Mechanics I (3-0)3 

201 Physics (4-2)4 

Total hours (15-5)17 

Second Semester 

212 Introductory Electronics (3-0)3 

204 Calculus IV (3-0)3 

205 Introduction to Mechanical Design (2-3)3 

206 Mechanical Engineering Laboratory I (0-3)1 

220 Mechanics of Materials I (3-0)3 

242 Thermodynamics (3-0)3 

Total hours (14-6)16 


JUNIOR YEAR 
First Semester 


201 

Economics 1 

(3-0)3 

301 

Advanced Calculus for Applications 

(3-0)3 

307 

Mechanical Engineering Laboratory II 

(0-3)1 

309 

Dynamics 1 

(3-0)3 

320 

Machine Design 1 

(2-3)3 

382 

Fluid Mechanics 1 

(3-0)3 


Total hours 

(14-6)16 


Second Semester 


202 

Economics II 

(3-0)3 

308 

Mechanical Engineering Labroatory III 

(0-3)1 

343 

Heat Transfer 

(3-0)3 

354 

Dynamic Systems 

(3-0)3 

395 

Materials Science 

(3-0)3 


General Elective 

3 


Total hours 

16 
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SENIOR YEAR 


First Semester 


ME 

407 

Mechanical Engineering Laboratory IV 

(0-3)1 

ME 

424 

Case Studies in Design 

(1-3)2 

ME 

453 

Senior Project 1 

(0-3)1 

ME 

497 

Automatic Control Systems 

(3-0)3 



General Elective 

(3-0)3 



Technical Elective 

3 



Elective* 

3 



Total credit hours 

16 

*ROTC students 

may elect AS 401 




Second Semester 


ME 

413 

Gas Dynamics 




or 

(3-0)3 

ME 

474 

Thermodynamic Applications 


ME 

454 

Senior Project II 

(0-6)2 



Technical Elective 

3 



Technical Elective 

3 



General Elective 

3 | 



Elective* 

3 | 



Total credit hours 

17 : 

*ROTC students may elect AS 402 




APPROVED TECHNICAL ELECTIVES 


EC 

414 

Engineering Economy 

(3-0)3 ; 

MA 

302 

Advanced Calculus for Applications 

(3-0)3 

MA 

362 

Numerical Analysis 

(3-0)3 ! 

MA 

452 

Application of Numerical Analysis 

(3-0)3 

ME 

419 

Nondestructive Evaluation Techniques 

(3-0)3 I 

ME 

428 

Kinematic Mechanism Synthesis 

(3-0)3 

ME 

462 

Engineering Analysis 

(3-0)3 

ME 

468 

Fluid Machinery 

(3-0)3 

ME 

472 

Experimental Stress Analysis 

(2-3)3 

ME 

473 

Mechanics of Materials II 

(3-0)3 

ME 

475 

Physical Metallurgy 

(3-0)3 , 

ME 

477 

Composite Materials 

(3-0)3 ' 

ME 

480 

Advanced Projects in Systems and Design 

(1-6)3 

ME 

483 

Aerodynamics 

(3-0)3 

ME 

488 

Environmental Conditioning 

(3-0)3 , 

ME 

500 

Series subjects open to undergraduates by 
Department Approval. 

1 


Other subjects may be taken as Technical Electives with the approval of the 
Advisor. 
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PLASTICS TECHNOLOGY 


The objective of this curriculum is to prepare the graduate 
for a professional career in the field of high polymers. In order 
that he may cope effectively with the many diversified problems 
confronting the expanding plastics industry, strong emphasis is 
placed on the study of engineering and chemical principles in- 
volved in design, processing, and fabrication of polymeric ma- 
terials. 

However, the close relationship existing between the physi- 
cal behavior and chemical structure of polymers makes it man- 
datory to include a number of chemistry courses not traditionally 
found in most engineering curricula. 

Subjects dealing with polymer properties, statistics and 
quality control augment the basic courses in mathematics, sci- 
ences and engineering to round out a well-balanced program in 
Plastics Technology. 

Students electing Plastics Technology are privileged to be- 
come affiliated with the first student chapter of the international 
Society of Plastic Engineers, an opportunity which affords every 
student member an early and rewarding professional association. 


SOPHOMORE YEAR 



223 

225 

203 

215 

201 

201 


224 

226 

216 

210 

202 

204 


Introductory Organic Chemistry I 
Introductory Organic Chemistry Lab. I 
Calculus III 
Analytic Mechanics I 
Physics III 

Polymeric Materials I 


Introductory Organic Chemistry II 

Introductory Organic Chemistry Lab. II 

Analytic Mechanics II 

Technical and Scientific Communication 

Polymeric Materials II 

Process Control Systems 


Second Semester 


First Semester 


Total credit hours (15-8)17 


Total credit hours 


(14-6)16 


(3-0)3 

(0-4)1 

(3-0)3 

(3-0)3 

(4-2)4 

(2-2)3 


(3-0)3 

(0-4)1 

(3-0)3 

(3-0)3 

(2-2)3 

(3-0)3 
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JUNIOR YEAR 
First Semester 


CH 

335 

Principles of Physical Chemistry 

(3-3)4 

EC 

201 

Economics 1 

(3-0)3 

ME 

373 

Plastics Mold and Die Design 

(2-2)3 

PL 

301 

Polymeric Materials III 

(2-2)3 



General Elective 

3 



Total credit hours 

16 



Second Semester 


CH 

336 

Principles of Physical Chemistry 

(3-3)4 

EC 

202 

Economics II 

(3-0)3 

ME 

376 

Plastics Mold Design and Construction 
(Optional) 

(0-3)1 

PL 

302 

Polymeric Materials IV 

(2-2)3 



General Elective 

3 



General or Technical Elective 

3 



Total credit hours 

16 or 17 



SENIOR YEAR 




First Semester 


CH 

403 

Chemistry of High Polymers 

(3-4)4 

PL 

401 

Plastics Processing 1 

(2-0)2 

PL 

403 

Physical Properties of Polymers 

(2-2)3 

PL 

405 

Methods of Polymer Characterization 

(2-0)2 

PL 

411 

Plastics Seminar 

(1-0)1 

PL 

413 

Senior Projects 1 

(0-2)1 



General or Technical Elective* 

3 



Total credit hours 

16 

*ROTC 

students 

may elect AS 401 




Second Semester 


CH 

404 

Chemistry of High Polymers 

(3-4)4 

PL 

402 

Plastics Processing II 

(2-0)2 

PL 

404 

Physical Properties of Polymers 

(2-2)3 

PL 

412 

Plastics Seminar 

(1-0)1 

PL 

414 

Senior Projects II 

(0-2)1 



General or Technical Elective* 

3 



General Elective 

3 



Total credit hours 

17 

*ROTC students 

may elect AS 402 
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General Electives 

Humanities — 9 credits required. 

Recommended Technical Electives 


ME 

271 

Machine Tool Laboratory 

(1-3)2 

ME 

395 

Material Science 

(3-0)3 

MA 

361 

Digital Computer Programming 

(2-0)2 

MA 

383 

Statistical Methods 

(3-0)3 

PL 

406 

Polymer Structure 

(3-0)3 

PL 

407 

Plastics Industry Organization 

(3-0)3 


CHEMICAL ENGINEERING 


CN 203 Introduction to Chemical Engineering (3-3)4 

[CH 102, MA 104] 

Introduction to the field of chemical engineering. Units and 
dimensions used by engineers. Flow sheets. P-V-T relationships 
and the Gas Laws. Introduction to mass balances. Laboratory: 
calculating devices including Wang Calculator; library investiga- 
tions; fluids flow laboratory; chemical engineering equipment 
and its use; technical reports. 


CN 204 Chemical Engineering Calculations (3-0)3 

[CN 203, MA 204 taken concurrently] 


Mass and Energy balances, including phase separation and 
elementary thermochemistry. Steady-state calculations and ap- 
plications to chemical engineering processes. Introduction to 
unsteady-state concepts. 

CN 206 Fluid Mechanics (2-0)2 

[CN 203] 

Introduction to fluid statics and application of fluid mechan- 
ics principles to the analysis of and design of fluid systems. Design 
of fluid meters and conduits. Friction factor, pressure drops in 
laminar and turbulent flow and introduction to boundary layer 
theory. 

CN 305 Transport Phenomena I (3-0)3 

[CN 206, MA 204] 

Macroscopic and differential momentum balances applied 
to the solution of viscous flow problems in laminar and turbulent 
flow. The same analysis is applied to energy balances and the 
solution of those equations in conduction heat transfer problems. 

CN 306 Transport Phenomena II (3-0)3 

[CN 301, CN 305] 



I A 

Convective energy transport mechanisms and the applica- U eari 
tion of those equations in the design of heat transfer equipment. ^ 
Radiant energy transport. Introduction of mass transfer equa- |^ ( 
tions and the development of the molecular convective dif- 
fusion in binary mixtures. 


CN 310 Separation Processes (3-0)3 

[CN 305; CN 306 taken concurrently] 

Introduction to the design of multicomponent stage pro- 
cesses, such as distillation, absorption, extraction and humidifica- 
tion. 



CN 311 Chemical Engineering Thermodynamics I (3-0)3 

[CN 305 taken concurrently] 


Application of the First and Second Laws of Thermodynam- 
ics to chemical engineering problems. Heats of reaction and 
enthalpy changes as a function of temperature; fugacity and ac- 
tivity; state properties; homogeneous and heterogeneous equilib- 
ria; electrochemical effects. 


CN 312 Chemical Engineering Thermodynamics II (3-0)3 

[CN 311] 


A detailed rigorous treatment of topics not covered in CN 
311. Additional material on general thermodynamic relations are 
developed for use in application of non-ideal gases and real sub- 
stances. Interpretation of phase equilibrium data and applica- 
tions are covered, as well as an introduction to statistical ther- 
modynamics. 

CN 315-316 Chemical Engineering Laboratory (0-3) (0-3)2 

[CN 305 and CN 306 taken concurrently] 


Experimental projects involving various unit operations. 
Both group and individual projects. Written and oral reports. 
Application of chemical engineering principles. 

CN 319 Special Projects Credits to be arranged 

[Approval of Instructor] 

Research projects to be undertaken by the student with the 
supervision of a staff member. Usually will be an original prob- 
em. Reports required on project work. 


CN 401 


Engineering Analysis of 
Pulp and Paper Systems 


(2-3)3 


(U 


>J\ 


Lectures dealing with processes of fiber separation from 
aw materials, fiber purification, mechanical processing of fiber 
md sheet formation. Chemical Engineering theory is applied to 
he analysis of these operations. Laboratory projects are con- 
iucted to evaluate various process variables. 

IN 402 Engineering Analysis of (2-3)3 

Coating and Converting Systems 

Lectures and problems concerned with the engineering de- 
gn, technology and economics of paper and paperboard pro- 
esses. Rheology and engineering properties of coating materials, 
liechanical processes, coating, impregnating, laminating and 
rinting processes are discussed in detail. 
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CN 403 


(3-0)3 


Reactor Design and Kinetics 

[CN 306] 


Review of principles underlying rates of transformation of 
matter and energy; effect of temperature and catalysis on chemi- 
cal reactions; application to design of chemical reactors; use of 
digital computers in solution of problems. May be taken for 
graduate credit. 

CN 404 Process Calculations of (3-0)3 

Pulp and Paper Processes 


Mathematical analysis of various processes using energy and 
material balances. Application of theory to the design of paper 
of various structure and properties. 

CN 405 Economic and Environmental Analysis of (3-0)3 

Paper Systems 

Economic and environmental concepts affecting the paper- 
making processes. Methods of analysis and interpretation of 
available data. Particular emphasis on stream pollution measure- 
ments, air pollution and monitoring devices for various processes. 

CN 408 Material Science (3-0)3 

[Approval of Instructor] 

Study of materials for engineering and construction purposes 
from the standpoint of physical and chemical structures. Corro- 
sion and elementary electrochemistry. Structures of metals, non- 
metals, and polymeric materials. Structure of materials related to 
performance. May be taken for graduate credit. 

CN 409 Economics and Process Analysis (3-0)3 

[CN 304, MA 204] 

Analysis of selected chemical processes from the overall 
view of chemical engineering technology and basic economics. 
Time value of money concept. Methods of depreciation. Factors 
of cost in a) plant design, b) plant operation. Term problems 
involving computer-based solutions. 

CN 410 Plant Design (3-0)3 

[CN 409] 

Application of unit operations; economics and process 
analysis in the design of complete chemical plants. Flow sheets, 
specifications for equipment and an economic estimate of the 
total plant cost is required for successful completion of the 
course. 


Ileir 

|CN 


|!o c 

m 

I feic 
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CN 414 Process Dynamics and Control (3-0)3 

[CN 204, CN 301] 

An introduction to chemical process control, description of 
processes and equipment by differential equations and the La- 
Place transform. Representation of open and closed loop by 
block diagrams. Control loop stability is discussed together with 
methods of representing dynamic behavior on Bode and Nyquist 
diagrams and related to experimental data. May be taken for 
graduate credit. 

CN 419 Special Senior Projects Credits to be arranged 

[Approval of Instructor] 

Original research projects primarily in the chemical engi- 
neering field and supervised by a staff member of the Depart- 
ment. Reports required on work done. 

CN 420 Analog Computer Techniques (3-0)3 

[MA 301] 

Application of analog computer concepts in the solution of 
chemical engineering and process dynamics problems. Use of 
the Department's EAI 380 analog computer is emphasized. 

CN 503 Absorption and Extraction (3-0)3 

[MA 301] 

Principles of separation; phase diagrams and multicompo- 
nent mixtures; mathematical and graphical solutions to mass 
transfer problems. Use of computer in some problem solutions. 

CN 506 Colloid Chemistry for Chemical Engineers (3-0)3 

[Approval of Instructor] 

Colloid chemistry principles applied to chemical engineer- 
ing processes. Zeta potential and its applications; special prob- 
lems involving surface chemistry and physics. 

CN 507 Corrosion and Electrochemical Principles (2-0)2 

[Approval of Instructor] 

Electrochemical principles and physical chemistry relating 
to corrosion of metals. Materials of construction and design 
based on these principles. Prediction of metal behavior in process 
design. 


CIVIL ENGINEERING 


r 


CE 201 Surveying I (3-4)4 

[MA 103, ME 201 Concurrently] 

Principles of data gathering by surveying processes for the - 
measurement and determination of lengths, directions, coordi- 
nates, areas, volumes and topographic information. Illustrative 
fieldwork to give facility in basic surveying techniques; problems 
are used to demonstrate processing of field data. 

CE 202 Surveying II (3-4)4 

[CE 201] 


Application of basic surveying techniques to the solution of 
engineering problems implicit in such Civil Engineering areas as 
transportation, industrial and domestic structures, utilities for 
the safety and convenience of humans, and water supply and 
control. Fieldwork projects typical of application of surveying to 
Civil Engineering. 


CE 311 


Engineering Materials 

[CH 102, ME 220] 


(2-3)3 


A treatment of the properties of engineering materials as 
such influence the design, construction and maintenance of Civil 
Engineering works. Included are such materials as ferrous and 
non-ferrous metals, timber, plastics, and cementitious materials. 
Also includes the description and identification of soils. Supple- 
mented by laboratory testing of various engineering materials. 


CE 312 


Structures I 

[ME 220] 


(3-0)3 




lure 


An introduction to the principles of structural analysis with 
applications to typical Civil Engineering structures. Emphasis wi 
be on the analyses of statistically determinate planar structures. 


CE 313 


Structural Analysis 

[ME 220] 


(3-3)4 


Principles of structural analysis applied to typical civil engi- 
neering structures as the initial step in the total design concept 
Basic emphasis on the analysis of statistically determinate struc- 
tures with elements of modern methods of analysis of indeter- 
minate structures. The digital computer as an analytical tool. 

Structural Design I (3-3)4 

[CE 311, CE 313] 


CE 


.and 


CE 314 


hr, a 

CE < 


Ptaio 


An introduction to the basic design of timber, steel and concrete 
structural members to resist axial force, shear and bending 
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moment. Elastic and inelastic design procedures. Use of codes 
as design standards. 

CE 322 Hydraulics (4-0)4 

[ME 309] 

Principles and physical properties of fluids at rest and in 
motion through open and closed conduits. An introduction to 
the basic concepts of hydrodynamics and hydraulic similitude. 

CE 342 Transportation (3-3)4 

[CE 202, CE 311] 

Development of the basic principles pertaining to the move- 
ments of people and materials by modern routes of trans- 
portation such as highways, airlines, railways, water routes and 
pipelines. Areas covered include geometric design, traffic and 
materials of construction. 

CE 411 Structures II (3-3)4 

[CE 31 2] 

Analysis of statically indeterminate Civil Engineering struc- 
tures employing classical and modern methods and treated as 
the initial steps in the total design concept. 

CE 412 Structures III (3-3)4 

[CE 411] 

Design of structural elements and connections subjected to 
all types of stresses. Use and critical review of current design 
codes and application of these design principles to typical struc- 
tures. 

CE 413 Concrete (3-3)4 

[CE 411 Concurrently] 

Fundamental principles and concepts essential to the design 
and analysis of reinforced concrete structures. Research and its 
influence on design codes, study of elastic and inelastic behav- 
ior, and treatment of the rational foundations of design. 

CE 421 Hydrology (3-3)4 

[CE 322] 

Theoretical principles underlying the use of the hydrologic 
phenomena of precipitation and water losses in the analysis and 
design of hydraulic structures. Methods of estimating stream 
flow under normal and flood conditions. 
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CE 431 


Soil Mechanics I 

[CH 102, CE 312 or CE 313] 


(3-0)3 


Development of the fundamental principles of the science 
of soil mechanics as utilized in foundation engineering. Includes 
bearing capacity, percolation properties and settlement charac- 
teristics of soils as they affect the design of Civil Engineering 
structures. 

CE 432 Soil Mechanics II (3-3)4 

[CE 431] 

Advanced theory of soil mechanics and its application to en- 
gineering analysis and design. Includes earth pressure theories, 
slope stability analysis, and the design of retaining structures 
and embankments. Introduction to soil mechanics laboratory 
practice covering determination of fundamental soil properties 
and behavior. 

CE 441 Transportation Planning (2-3)3 

[CE 342] 

The principles and techniques involved in the various stages 
of comprehensive planning of transportation facilities. Prelimi- 
nary engineering studies of route locations aided by use of aerial 
photographs and with full accountability of environmental influ- 
ences. Includes the basic concepts of transportation economics, 
finance and administration. 

CE 442 Transportation Systems (3-0)3 

[CE 342] 

The application of systems approach to problem solving in 
transportation engineering. The basic concept in systemization; 
the components, the classification, operational factors, and its 
application to planning. Special attention to terminals and traffic 
systems. 

CE 453 Sanitary Engineering I (3-0)3 

[CE 322] 

Physical and chemical principles of water treatment and 
their practical application to purification systems. The several 
system components of treatment plants are studied to provide 
a basis for design capability. 

CE 454 Sanitary Engineering II (2-3)3 

[CE 322, CE 421] 

Presents basic principles of design of water supply and waste 
water systems with emphasis on determination of design flows 
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and system performance. The laboratory will present fundamental 
tests and analytic procedures essential to sanitary engineering 
design and practice. 

CE 961 Advanced Surveying (2-1)2 

[45.32] 

[For students in Engineering Technology only] 

Application of higher surveying techniques to the providing 
of information and the solution of engineering problems. Topics 
covered include precise measurement of distances; precision 
measurement of angles; methods of determining elevations with 
high precision; consideration of photogrammetric techniques; 
and the basic principles of engineering astronomy. 

CE 971 Structures (2-1)2 

[25.52] 

[For students in Engineering Technology only] 

Review of elementary analysis of determinate structures 
with applications to more complex structures. Influence lines 
and their applications. Calculation of deflections of beams, 
frames and trusses. The analysis of indeterminate beams, trusses 
and simple frames by currently applicable methods. 

CE 981 Structural Analysis and Design (3-3)4 

[CE 971, 45.52] 

[For students in Engineering Technology only] 

Analysis and design of beams and frames. Design of struc- 
tural elements under typical stresses by use of current design 
codes. 

CE 982 Hydrology (3-3)4 

[25.46] 

[For students in Engineering Technology only] 

A practical treatment of the occurrence and distribution of 
rainfall, surface and groundwater flow. Use of hydrologic factors 
as components in the design of hydraulic structures. 

CE 991 Concrete Analysis and Design (3-3)4 

[25.53] 

[For students in Engineering Technology only] 

The review and extension of the application of current 
methods to the analysis and design of reinforced concrete struc- 
tures. Use of design aids to facilitate the solution of selected 
roblems. 


(3-3)4 


CE 992 


Soil Mechanics 

[CE 971] 


[For students in Engineering Technology only] 


Introduction to soil mechanics including laboratory tech 
niques, all with the emphasis on the application of principle: 
Encompasses the use of field and laboratory tests in the desig 
of foundations and the treatment of highway embankment: 
Laboratory work includes soil classification, graduation test: 
Atterberg limits, and the common soil strength and compress 
bility tests. 

CE 994 Engineering Problems (2-1) 


[For students in Engineering Technology only] 


Topical discussions covering the relationship of the engi 
neer to such groups as the general public, governmental agen 
cies, clients and contractors, legal entities, and other engineer! 
Case studies include engineering concerns in such areas as cor 
tracts and specifications, regulatory agencies including zonin 
boards, boards of appeals, and conservation agencies. 

CE 995 Engineering Laboratory (0-3) 

[CE 971] 

[For students in Engineering Technology only] 

Introduction to the basic techniques in the testing of engi 
neering materials to establish experimentally the basic stress am 
strain indices. Introduction to experimental stress analysis b 
laboratory methods. 

NOTE: All numerical prerequisites will be found in the catalogu 
of the Division of Evening Studies. 


ELECTRICAL ENGINEERING 


Introductory Circuit Theory I 

[MA 104, PH 201 concurrently] 


EE 201 


(4-0) 


Terminal characteristics of ideal elements, active and pas 
sive. Ohm's Law and Kirchhoff's Laws. Introduction to networl 
topology, independent variables, loop and nodal analysis. Defi 
nition and consequences of linearity, superposition theorem 
Concept of excitation and response. Passive equivalent circuits 
active equivalent circuits, Thevenin's and Norton's theorems 
Ideal inductance and capacitance, volt-ampere characteristics 
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energy relations, graphical differentiation and integration. First- 
order transients: initial conditions, natural response and natural 
frequencies. Network response to unit step function and unit 
impulse. Second-order transients: RLC circuits, natural frequen- 
cies and the complex-frequency s-plane. 

EE 202 Introductory Circuit Theory II (4-0)4 

[EE 201] 

Sinusoidal forcing function, complex numbers, phasors, 
sinusoidal steadystate. Average real power, reactive power and 
rms values. Exponential forcing function, poles and zeros in the 
s-plane, concept of the system function and its use in determin- 
ing the forced response and natural behavior of circuits. Fre- 
quency response and resonance, reactance cancellation and 
concept of s-plane vectors. Thevenin's and Norton's theorems, 
superposition, reciprocity, maximum power and Tellegen's theo- 
rem in the frequency domain. Magnetic coupling, mutual induct- 
ance, ideal transformer. Impedance and admittance and hybrid 
parameters for a two-port network. Introduction to matrices and 
their use in circuit analysis. 

EE 207 Basic Electrical Engineering Laboratory I (1-3)2 

[EE 201 concurrently] 

Experimental work designed to verify theory and to acquaint 
students with electrical measurement techniques: experiments on 
dc meters, bridges, and oscilloscopes. Remainder of experiments 
are correlated with course EE 201 and concern: resistive mea- 
surements, Kirchhoff's Laws, network theorems, conservation of 
power and maximum power transfer, inductance and capaci- 
tance, and first and second-order transients. 

I 

EE 208 Basic Electrical Engineering Laboratory II (1-3)2 

[EE 207, EE 202 concurrently] 

Experimental work designed to emphasize electrical mea- 
surement techniques of linear systems with time-varying signals. 
Waveform measurements with dc and ac meters as well as 
dvanced use of the oscilloscope with experiments integrated 
ith course EE 202. Experiments concern: Kirchhoff's Laws for 
ihasors, magnitude and phase measurements of impedance, net- 
ork theorems, frequency response, resonance, inductance and 
ransformers, and maximum power transfer. 

E 211 Fundamentals of Electricity (3-0)3 

[MA 104, PH 201 concurrently] 

[Not open to students majoring in Electrical Engineering] 

An introduction to electric circuits. Direct-current circuits, 


network theorems, energy storage elements, solution of equilib- 
rium equations, complex impedance, analysis of steady-state ac 
circuits, two-terminaal networks, and two terminal-pair networks. 

EE 212 Introductory Electronics (3-0)3 

[EE 211] 

[Not open to students majoring in Electrical Engineering] 

A background subject in electronics presenting the proper- 
ties and uses of vacuum tube and semiconductor devices. 

EE 214 Electrical Machinery Laboratory (0-3)1 

[EE 211 or EE 348 concurrently] 

[Not open to students majoring in Electrical Engineering] 

An introductory laboratory course primarily devoted to the 
measurement of terminal characteristics of electrical machinery. 


EE 311 Electronics Laboratory I (1-3)2 

[EE 319 concurrently] 

A laboratory course which explores the use of dual trace 
and differential amplifiers as oscilliscope plug-in units and other 
electronic test equipment in the investigation of static and dy- 
namic characteristics of the vacuum triode, the solid state diode, 
and the bipolar transistor. In addition experiments in solid-state 
physics are performed. The experiments in this course are close- 
ly coordinated with the subject material in course EE 319. 

EE 312 Electronics Laboratory II (1-3)2 

[EE 320 concurrently] 

The laboratory experiments in this course are closely coor- 
dinated with the subject material in course EE 320. Experiments 
covering the following subject areas are performed: biasing 
configurations and stability for bipolar transistors, single stage 
bipolar and field effect transistor amplifiers, differential ampli- 
fiers, feedback amplifiers, and linear integrated circuits. 

EE 327 Programming and Application of (2-0)2 

Digital Computers I 

[EE 202] 


Elementary computer organization and information flow 
concepts are developed. Number systems are reviewed with 
emphasis on binary addition and subtraction. The theme of 
problem interpretation and analysis is stressed through program 
flow charting, coding, and documentation. FORGO and FOR- 
TRAN ll-D programming languages are used to solve problems 
involving numerical integration, series solutions, list sorting, ar- 
ray manipulation, and elementary matrix operations. The inter- 
pretation and verification of computer results are stressed. 
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EE 328 


( 2 - 0)2 


Programming and Application of 
Digital Computers II 

[EE 327] 


The Boolean representation and the hardware implementa- 
tion of the basic logical operations, half-adders and full-adders 
are developed. An introduction to programming techniques re- 
quired in the development of large programs with emphasis on 
user-developed main programs that link disk-stored subpro- 
grams. Topics include definite and indefinite numerical integra- 
tion, piecewise-linear function generation, first-order linear and 
nonlinear differential equations, simultaneous equations with 
real variables, determination of the magnitude and phase of ra- 
tional functions, time-domain and frequency-domain plots. 


EE 348 Basic Electrical Engineering Concepts (3-0)3 

[MA 104] 

[Not open to students majoring in Electrical Engineering] 

An introduction to the basic principles of electricity, includ- 
ing the concept of voltage, current, resistance, inductance and 
capacitance; Ohm's and Kirchhoff's Laws; Thevenin's and Nor- 
ton's Theorems. Emphasis will frequently be placed on pointing 
out analogous problems in the chemical and mechanical engi- 
neering fields. Other areas of coverages will include transient 
and sinuosoidal steady state analysis of RLC circuits, motor and 
generator concepts and an introduction to solid state devices 
including the semiconductor diode and transistor. 

EE 351 Industrial Electronics (3-0)3 

[MA 104] 

[Not open to students majoring in Electrical Engineering] 


I The principles of alternating currents as a background for 
the understanding of electronic circuits; the elements of vacuum 
tube, gaseous-tube and semiconductor device characteristics 
and of circuits utilizing such devices for the purpose of rectifica- 
tion, amplification, and oscillation; and industrial photo-electric 
and time delay relays. 


EE 355 


Introductory Electromechanics 

[EE 202] 


(3-0)3 


Introduction to magnetic circuits, energy in magnetic cir- 
uits, forces and torque in electromagnetic devices, power and 
communication transformers with equivalent circuits, frequency 
esponse, and losses. Electromechanical energy conversion prin- 
FOl I iples and electromechanical transducers. 

m I 


EE 360 Electromagnetic Theory I (3-0)3 

[MA 204] 

An intermediate course in electrostatics and magnetostatics 
using vector calculus. Topics include: the electric field, line and 
surface integrals, potential, the divergence theorem, Gauss law, 
capacitance, conductors, dielectrics, Poisson's and Laplace's 
equations, the Biot-Savart law, Stokes's theorem, scalar and vec- 
tor magnetic potentials, force and torque on conductors, mag- 
netic circuits and inductance. 

EE 362 Signal and System Analysis (3-0)3 

[EE 202, MA 204] 

Natural and forced response of linear systems; exponential 
excitation, impulse response, and system function. Fourier series 
analysis, impulse method of coefficient evaluation. Fourier trans- 
forms, complex Fourier transforms and Laplace transforms ap- 
plied to linear systems analysis. Paley-Wiener criterion and 
causality. Distortionless ideal filters. Time-convolution in linear 
systems. 

EE 365 Electronics I (3-0)3 

[PH 201, EE 202] 

Brief introduction to electronics using vacuum tube models 
and circuits, conduction mechanism, distribution, and flow of 
charge carriers in semiconductors. Junction diode physical elec- 
tronics, diode circuits and models, theory of bipolar transistors 
leading to Ebers-Moll and hybrid-7r models. Introduction to use I 
of total and incremental bipolar transistor models. 

EE 366 Electronics II (3-0)3 • 

[PH 201, EE 202] [, 

Theory of MOSFET and JFET leading to development of total ' 
and incremental models, determination of incremental param- 
eters and biasing of bipolar, MOSFET, and JFET transistors. Low 
frequency and high frequency response calculations, multistage 
amplifiers, feedback amplifiers. 

EE 403 Microwave Design Theory (3-0)3 

[EE 461] 

An introductory course in the analysis and design of passive 
microwave devices beginning with a review of time-varying elec- 
tromagnetic field concepts and transmission lines. Impedance 
matching techniques, terminations, attenuators, phase changers, 
directional couplers, hybrids. Microwave devices employing Far- 
aday rotation, electromagnetic resonators. Periodic structures. 
Microwave filter design. 
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EE 409 Project Laboratory I (0-4)2 

[Permission of Instructor] 


The purpose of this course is to provide an opportunity for 
qualified electrical engineering seniors to investigate specific 
areas of interest. Interested students apply for specific projects 
as advertised by staff members. At the discretion of the staff, 
students are assigned as individuals or team members to the proj- 
ects. The projects themselves are research and development 
oriented and usually involve a substantial amount of laboratory 
work. A practical attitude and environment is maintained for the 
duration of the project. Design reviews, progress reports, and a 
final report is expected for each project. 

EE 410 Project Laboratory II (0-4)2 

[Permission of Instructor] 


The purpose of this course is to provide an opportunity for a 
student to either continue his investigation undertaken in EE 409 
or to initiate a new project which is not related to his EE 409 
work. 


EE 411 Logic Design of Digital Systems I (3-0)3 

[EE 328] 

An extension and elaboration of the number system, Boo- 
lean algebraic, and combinatorial logic concepts introduced in 
EE 328. An introduction to threshold and majority logic. Minimi- 
zation techniques including Boolean algebraic manipulation, the 
Karnaugh map method, and the Quine-McCluskey tabular meth- 
od. Simplification techniques are also applied to multiple output 
circuits and incompletely specified functions. Additional topics 
I include basic digital system building blocks such as the adder 
and shift register, error detection and correction codes, and an 
introduction to sequential machines. 


EE 412 Logic Design of Digital Systems II 

[EE 411] 


(3-0)3 


The general characteristics of finite synchronous and asyn- 
chronous sequential machines. State diagrams, state tables, im- 
-0)5 plication tables and graphs are used to determine equivalent 
states and therefore equivalent minimal sequential machines. 
State assignment and complete machine logic design. Hazards in 
combinational and sequential networks. Introduction to neural 
j a(1( networks, Turing machines, and automata. 
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EE 413 Linear Feedback Systems (3-0)3 

[EE 362] 

Concept of feedback: open loop and closed loop systems. 
Feedback in electrical, mechanical, biological, economic and 
social systems. Mathematical models of systems and linear ap- 
proximations. Transfer functions of linear systems, block dia- 
grams and signal flow graphs. Sensitivity, control of transient 
response, disturbance signals. Time domain performance: steady 
state errors, performance indices. Stability related to s plane lo- 
cation of the roots of the characteristic equation. Routh-Hurwitz 
criterion. Graphical analysis techniques: root locus, frequency 
response as polar plots and Bode diagrams. Closed loop fre- 
quency response and Nichols chart. 

EE 414 Feedback Control Systems (3-0)3 

[EE 413] 


Time domain analysis of feedback control systems, compcn- I 
sation, Truxal's synthesis procedure, complex control systems 
and ac carrier systems. 

EE 416 Electronic Amplifier Circuits (3-0)3 

[EE 320] 

An integrated treatment of the analysis and design of elec- 
tronic amplifiers. Topics such as noise, noise figure, intermodu- 
lation, intercept point, VSWR, and frequency response are cov- 
ered. Emphasis is then placed on the choosing of electronic de- 1 
vices and circuit configurations based on amplifier and system 
design objectives. 


EE 417 Absolute and Symbolic Programming (3-0)3 

[EE 328] 

An introduction to absolute and symbolic programming and 
coding fundamentals. Typical digital computer organization; 
breakdown of functional blocks including arithmetic unit, con- 
trol unit, memory and input-output structure. Computer word 
formats; single and double precision, floating point and instruc- 
tion words. Machine instructions and methods of execution. 
Symbolic coding. Address modification, index registers and 
looping. Subroutines, calling sequences and utility routines. In- 
put-output programming, buffering, interrupt input-output. 
Macroinstructions. Table processing techniques. Programs will 
be run by students on the Electrical Enginering Department's 
HP 2116B computer. 


'i: 
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EE 425 Wave Shaping and Generation I (3-0)3 

[EE 320] 

Principles and methods of wave shaping and wave genera- 


tion using active and passive elements. Pulse transformers, delay 
lines, wideband amplifiers and steady-state switching character- 
istics of electronic devices. Clipping, comparator, clamping, and 
switching circuits. Logic circuits. 


EE 426 Wave Shaping and Generation II (3-0)3 

[EE 425] 


Bistable, monostable and astable multivibrators. Negative 
resistance devices and switching circuits. Voltage and current 

i time base generators. Blocking-oscillator circuits, sampling gates, 
counting and timing, synchronization and frequency division. 

EE 429 Network Synthesis (3-0)3 

[EE 362, MA 315] 

Review of linear system analysis methods: consideration of 
natural frequencies for impedance-by-inspection techniques. 
Tellegen's theorem: general reciprocity relation and driving- 
point impedance characteristics. Positive-real functions: defini- 
tions and tests. Hurwitz polynomials and Sturm tests. Properties 
of LCT, RCT, RLT, and RLCT one-ports with Cauer, Foster, and 
Brune network realizations. Partial-pole removals and introduc- 
tion to transfer function realizations. 


A EE 435 Special Topics in (3-0)3 

Electrical Engineering I 

[Permission of Instructor] 



An analytic consideration of one or more special topics se- 
lected from recent developments in the field of electrical engi- 
neering. 

EE 436 Special Topics in (3-0)3 

Electrical Engineering II 

[EE 435] 

Continuation of EE 435. 

EE 439 Introduction to Electrical Systems (3-0)3 


[EE 362, EE 320] 


nen’ 
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Introduction to the basic theory underlying geographically 
large electrical systems such as power distribution networks and 
communication systems. Principles of amplitude modulation and 
ts application to frequency-division multiplex systems. Effects of 
ligher-order modulation products. Frequency and phase modu- 
ation and other forms of pulse modulation including their use 
n time-division multiplex systems. Survey of radio propagation. 
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EE 440 Electrical Communication System (3-0)3 

[EE 439] 

Advanced study of communication systems. Statistical prop- 
erties of signals and noise. Power spectra and correlation. 
Thermal and shot noise. Noise figure and noise temperature. 
Detection of signals in noise. Introduction to information sys- 
tems. Simple error-detecting codes and other theoretical prob- 
lems in communication and radar systems. 

EE 444 Electrical Power Systems (3-0)3 

[EE 355] 

Design and operation of present-day power networks con- 
sidered both from the viewpoint of economy and reliability in- 
cluding the problems of power and frequency control, system 
stability and fault analysis. 

EE 445 Analog Devices (3-0)3 

and Techniques 

[EE 320] 

A survey of analog devices and techniques. Primary em- I 
phasis is on general techniques although conventional analog 
computers are discussed extensively as examples of the applica- 
tion of the techniques. Operational amplifiers, multipliers, am- 
plitude and time scaling. 

EE 446 Digital Devices (3-0)3 

and Techniques 

[EE 328] 

A survey of digital services and techniques. Primary emphasis 
is on general techniques although conventional digital computers 
are discussed extensively as examples of the application of the, 
techniques. Machine organization, number systems. Boolean 
algebra, arithmetic operations, memory devices, analog to digital 
conversion, and digital to analog conversion are discussed. 


EE 461 Electromagnetic Theory II (3-0)3 

[EE 360] 

I 

Extension of EE 360 to time varying fields. Topics include 
Faraday's law, displacement current, Maxwell's equations, plane 
waves, Poynting's theorem, skin depth, transmission line theory 
Smith chart, simple antennas. l| So l 

EE 463 Introductory Communication Theory (3-0)3 

[EE 362] 


This course, a continuation of EE 362, involves a study o 
mathematical methods in communication theory. Topics con 
sidered are: temporal waveform multiplication and frequency 


& 
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convolution applied to amplitude modulation. Hilbert transforms 
and SSB transmission. Introduction to angle modulation: Bessel 
functions, narrow and wideband FM. Sampling theorem and sig- 
nal space and Z-transforms. Multiplexing in frequency and time 
domains. Pulse modulation: amplitude frequency, position and 
code (PCM). Signal comparison — correlation and energy spec- 
tral densities. Shot and thermal noise applied to linear systems 
and comparative analysis of communication systems with noise. 
Introduction to information theory. 

EE 465 Direct Energy Conversion (3-0)3 

[EE 355 or EE 454] 


Review of first and second law of thermodynamics; ther- 
moelectric, photoelectrics, and thermionic conversion. Fuel cells, 
1 magnetohydrodynamic and electrogasdynamic conversion. Nu- 
clear fission, reactor theory, reactor control and operation, reac- 
tor shielding. 


EE 471 Modern Energy Conversion Methods (3-0)3 

[MA 204, PH 201] 

[Not open to students majoring in Electrical Engineering] 


Dc electromechanical energy conversion, synchronous con- 
verters, inductive energy conversion, transformers. Dynamic 
analysis using Lagrange's equations. Thermoelectric, thermionic 
and photoelectric energy conversion. Fuel cells, magnetohydro- 
dynamic and electrogasdynamic conversion. This course is pri- 
marily intended to acquaint the nuclear enginer with the mod- 
ern energy conversion methods available for use in conjunction 
with a nuclear reactor. 


NOTE: Courses in the 500 Series are primarily intended for 
graduate students although they may be elected by well 
qualified undergraduate students. 


EE 503 


Solid-State Physical Electronics I 

[EE 360] 


(3-0)3 


Introduction to the behavior of solid-state electronic de- 
vices from the viewpoint of modern physics: review of classical 
lechanics and Maxwell's equations. The Bohr atom, wave-parti- 
:le duality, wave packets, Schroedinger's equation, band theory 
}f solids, electrons and holes. Mechanical and acoustical proper- 
ies of solids, semiconductor behavior. 


E 504 Solid-State Physical Electronics II 

[EE 503] 


(3-0)3 


id# Continuation of EE 503. Semiconductor devices: Schottky 
jclliodes, p-n junction devices, junction transistors, field-effect 
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(3-0)3 


transistors, photo-diodes, varactors. Electro-optic devices ther- 
mo-electric devices, electro-luminescent diodes and laser diodes. 
Magnetism and magnetic devices. 

EE 505 Microwave Electronics I 

[EE 461] 

Elements of electromagnetic theory, transmission lines im- 
pedance matching, waveguides, antennas microwave oscillators 
and amplifiers, klystrons, magnetrons, and traveling wave tubes. 

E F 506 Microwave Electronics II (3 ' 0)3 

[EE 505] 


Continuation of EE 505 

EE 507 


Electromagnetics I 

[EE 461] 


(3-0)3 


Solution of Laplace's and Poisson's equations in rectangular, 
cylindrical and spherical coordinates. Green's function and con- 
formal transformations. Also boundary va ue prob terns, radia- 
tion, transmission lines and wave guides will be treated. 


EE 508 


Electromagnetics II 

[EE 507] 


(3-0)3 


Continuation of EE 507 

EE 509 Linear Systems Analysis 


(3-0)3 


[EE 362] 


Classical solution of linear systems described by differentia 

s reSSSSSStfrih* 

transforms. Introduction to Z-transforms. 
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EE 510 


Systems Analysis-State 
Variable Techniques 

[MA 533] 

[Not open to students who have completed EE 57 


I ! 


ml 

I 


ts 


tlo| 


(3-0) 


State variable formulation and solution of differential equa, 
tinns which arise in the treatment of mechanical, acoustica 
thermal, and electrical systems with consideration of canoni ■ 
forms for computer simulation. 


Iki 
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EE 515 


Nonlinear Control Systems 

[EE 413] 


(3-0)3 




EE 517 


Optimal Control Systems 

[EE 413] 


(3-0)3 






EE 519 


Discrete Data Control Systems 

[EE 413] 


(3-0)3 


£E 521 


(3-0)3 


tran T he sam P lin g process, reconstruction of sampled signals 
transforms, inverse Z-transforms and flow graph representation 

t^ ZTZV he T Variab ' e approach to discrete data 
XcX'daS svs^ems Tr V / tate Variab,e methods - Stability of 
[data systems. lntrod ticfon to optimal control of discrete 

Automata Studies 

[EE 412] 

Mathematical foundation of automata, including probahilis 
•c logics, neuron analogs, Turing machines, and leading TZ 

E 523 Digital Computer Software n nn 

[EE 563] ( ) 

rocessingTunction s ? f,ware as a " '"formation 

cessing function. Description of information structures For 

a lan S" a 8«, thei, syntax and semantics. Text process ' nm 

Simulation Techniques pi nv? 

[EE 328, EE 445] 1 ’ 


I systems thrZifth t0 StU f dy a ? Umber of P racb «l engineer- 
«log, hybrid and digital compuTet" 0 " ‘ eChnit,Ues °" availabla 
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EE 529 


Network Synthesis I 

[EE 362] 


(3-0)3 


- - ESSSSs 

S':e, a = n n d d' r F a o,tl “Realizations, partial pole removal, 
Cauer transformations. RLCT Brune realizations. 


EE 530 


Network Synthesis II 

[EE 529] 


(3-0)3 


~£KS?SKS«tts»gK 
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Introduction to Bio-Medical Engineering 

[EE 320] 


EE 537 


(3-0)3 


biological background information is introduce 

Biological Systems 

[EE 413, EE 445, EE 537] 


EE 539 


mation is introduced as required. 


EE 545 


Coding Theory 

[MA 533] 


(3-0) 


,i 


Concepts and recent developments 

error control in data handling sys e - tiona | a lgc 

procedures and their 1 m P - 7a Hnns are invesd gated in detail, 
rithms and hardware organizations are invest g 
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EE 547 Statistical Communication Theory (3-0)3 

[MA 584] 

A study of statistical communication problems. Particular 
topics include the description of signals and noise as stochastic 
processes, optimum smoothing and prediction and statistical 
decision theory. 

EE 548 Information Theory (3-0)3 

[MA 584] 


A study of the probabilistic measure of information trans- 
mitted by information sources, the determination of the infor- 
mation handling capacity of communication channels and funda- 
mental coding theorems. 

EE 549 Introduction to Lasers and Masers (3-0)3 

[EE 360 or PH 353, EE 403] 


A first course on Lasers and Masers not requiring quantum 
mechanics as a prerequisite. Classical electric and magnetic di- 
pole models are developed to describe the quantum interaction 
between atoms or molecules and the radiation field. This course 
is designed to prepare the student to read the literature on the 
subject. 


EE 551 


Electro-Optics 

[EE 362, EE 461, EE 549] 


(3-0)3 


Principles of optical propagation as described by the Fresnel- 
Kirchhoff Integral and the Rayleigh Integral, concept of transform 
theory as applied to optical imaging systems, transform theory 
of conjugate focal plane of lenses in coherent optical systems, 
geometrical optics as described by Newtonian lens formulae and 
principles of holographic three-dimensional wavefront recon- 
struction. 


EE 552 


Electro-Optics II 

[EE 551] 


(3-0)3 


(3-0)3 


Continuation of EE 551. 

EE 561 Computer Organization and Design 

[EE 411, EE 417] 

A critical examination of the organization of present day 
digital computers from both the software and hardware points 
of view. Computer design with hardware-software trade-off. 
Comparison of instruction sets, their hardware implementation. 
Examination of the input-output structures of selected examples. 
Multi-processing and parallel processing. Detailed examination 
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of a large system and of several mini-computers. Students are 
expected to simulate certain aspects of the example computers 
on available digital computers. 

EE 563 System Programming (3-0)3 

[EE 417] 

The definition of system programming as programming in a 
multi-user environment. Programming with and for interrupts. 
Reentrant programming, pure procedures. Communication be- 
tween program modules. Nested calls, the push-down stack. 
Recursive program calls. Reentrant interrupt programming. Acti- 
vation records and program sharing. Character and list handling 
routines. Input-output systems. Representative programs of the 
above topics will be programmed by the student in assembly 
language on the HP 2116B computer. 

EE 571 Introduction to Radar Systems (3-0)3 

[EE 439] 

Introduction to both pulsed and C.W. radar systems. Detec- 
tion of radar echoes in noise. The radar equation and its use in 
estimating performance of a radar system. Estimation of range, 
direction and velocity of targets. Moving target indicators (MTI). 
Pulse compression and other advanced techniques. Discussion 
of elements of practical radar systems. 

EE 574 Digital Subsystem Design I (3-0)3 

[EE 411, EE 417] 

The definition of a particular digital subsystem in terms of 
a nested set of smaller subsystems, each performing a subset 
function such as data formatting, data buffering, data storage, 
synchronization, switching, and specialized algorithms. The rela- 
tionship of the overall system to its environment is used to de- 
velop solution algorithms. The overall subsystem is decomposed 
into its subset functions and an algorithm is generated for each 
subset and subset interface. An evaluation of the cost, perfor- 
mance, and adaptability of each algorithm in both its hardware 
and software versions is performed as an aid to the designer in 
selecting the most feasible scheme for use in the detailed sub- 
system realization. 

EE 575 Digital Subsystem Design II (3-0)3 

[EE 574, EE 426] 

An overview of the design process developed in EE 574 with 
emphasis on developing algorithms at the subsystem and subset 
function levels, decomposition of these algorithms into detailed 
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block diagrams showing registers, transfer paths, control and 
timing logic. A detailed logic diagram is developed for each 
hardware algorithm with factors such as speed, fan-in and fan- 
out, and the availability of complex logic functions controlled by 
the logic family selected. Digital subsystem projects include the 
design, bread-boarding and testing of peripheral interfaces or 
special application subsystems. 

EE 577 State Variable Analysis of Systems (3-0)3 

[EE 362] 

Algebra of matrices, vector spaces and linear transforma- 
tions. Calculus of matrices, matrix functions and the solution of 
differential and difference equations as formulated by the state 
variable characterization of systems. A consideration of canonical 
forms for computer simulation. 

EE 581 Electrodynamics (3-0)3 

[EE 355] 

The main focus of this course is the transient anlysis of elec- 
tromechanical devices, including electromechanical transducers 
and ac and dc machines. Topics covered include stored electric 
and magnetic energy, electric and magnetic forces, dynamic 
models of electromechanical devices, solution of differential 
equations to obtain equations of motion, driving point imped- 
ances, transfer functions for linear devices, and methods of ap- 
proximation for nonlinear devices. Applications covered include 
magnetic transducers, piezo-electric transducers, transient analy- 
sis of power systems, and the formulation of mathematical mod- 
els of servomechanism components. 

EE 583 Dynamic Analysis and Control of (3-0)3 

Power Systems by Computers 

[EE 328, EE 444] 

Modern integrated electrical power systems are highly com- 
plex, and, to guarantee a high level reliability, the behavior of 
m these systems is often analyzed using computer techniques. 
This course provides the student with the background necessary 

I o perform such analyses. Topics include power system modeling 
or dynamic analysis, short circuit studies, computer simulation, 
nd the application of numerical and direct methods to power 
ystem stability problems. Review of control theory and the appli- 
^1 ation of optimization methods to the control of power systems. 
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EE 975 


Basic Electricity 

[PH 942, 45.41] 

[For Engineering Technology students only] 


(3-3)4 


An introduction to electric circuits for students who have a 
background in basic principles of electricity and magnetism. In- 
cludes illustrative laboratory projects. 


EE 978 


Basic Electronics 

[EE 975] 

[For Engineering Technology students only] 


(3-0)3 


A background subject in electronics presenting the proper- 
ties and applications of vacuum tube and semiconductor de- 
vices. Intended for the student who will use rather than design 
electronic circuits. 


MECHANICAL ENGINEERING 


ME 201 


Graphics 


(0-3)1 


ME 205 


Introduction to Engineering Design 

[ME 104] 


ME 206 


Mechanical Engineering Laboratory I 

[ME 220, ME 242 Concurrently] 


(3-0)1 


thermodynamics. 
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The technique of communicating engineering information 
and concepts by means of orthographic drawings, pictorial views 
and sketches. Charts, graphs, graphical calculus, fundamentals 
of descriptive geometry. 


(2-3)3 


The process of mechanical design, with emphasis on graph- 
ical communication and layout. Lectures on design, drawing,] 
dimensioning, fasteners, gears, cams, bearings and manufactur- 
ing techniques. Laboratory experiences in sketching, layout and 
design drawing. Demonstrations of machine tool operations in-| 
eluding numerical control. Students must complete a compre- 
hensive design project. 
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A series of laboratory experiments which supplement thcil : 
simultaneous classroom activities in mechanics of materials am ■ p 


ME 208 


Introduction to Kinematics 


(3-0)3 


A study of the basic principles of kinematics. Topics in- 
volved are rolling cylinders and cones, gearing, gear train design, 
epicyclic gear trains, flexible connectors including stepped pul- 
ley and cone design, cam design, linkages, and miscellaneous 
mechanisms. Available equipment serves as the basis of prob- 
lems and assignments. 

ME 211 Mechanics I (3-0)3 

[MA 104, PH 101] 

Vector concepts of force and the moment of a force; the 
equilibrium requirements for rigid and deformable bodies. Force 
and deformation analysis including statically indeterminate situ- 
ations. The concept of stress and strain at a point. The stress- 
strain-temperature relations. 

ME 212 Introductory Mechanics (4-0)4 

[PH-203, MA-206, Concurrently] 

Study of deformable solids, respond to mechanical loading, 
stress, strain, and elastic moduli for various materials. The study 
of dynamics and kinematics, Newton's second law including 
momentum and energy forms. Applications include rigid body 
motion, colliding particles, vibrating systems and electrical ana- 
logues, and central force systems. 

ME 215 Analytic Mechanics I (3-0)3 

[MA 104, PH 101] 

[Primarily for CN, PL, and TE students] 

Statics and an introduction to mechanics of materials. Top- 
ics include vectors; force systems; moments; friction; moment 
of inertia; stress and strain in tension, compression, and torsion; 
principal stresses; and shear and moment relations. 

if 1 ' 

ME 216 Analytic Mechanics II (3-0)3 

[ME 215] 

[Primarily for CN, PL, and TE students] 

\$ Dynamics and mechanics of materials. Topics include beam 
deflection; eccentric loadings; column theories; kinematics of 
particles and rigid bodies; kinetics of rigid bodies; principles of 
t t( work, energy, impulse, and momentum; and periodic motions. 

s* 1 1 
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ME 220 


Mechanics of Materials I 

[MA 203, ME 211, PH 102] 


(3-0)3 


Stress and deformation analysis of bodies under axial, tor- 
sional, flexural, and combined loading. Composite materials. 
Energy methods. Buckling. 


ME 242 


Thermodynamics 

[MA 203, PH 102] 


(3-0)3 


A detailed development of the first and second Law as ap- 
plied to an open and closed system in steady and unsteady flow. 
Thermodynamic properties of pure substances, condensible 
vapors and the perfect gas. The concept of entropy, reversibility, 
irreversibility, and availability. Energy Conversion cycles. 


ME 271 


Machine Tool Laboratory 


(1-3)2 


Lectures, demonstrations and laboratory experience in mate- 
rial processing. The student becomes familiar with the purpose 
and operation of industrial machine tools for turning, grinding, 
mill, shaping, and electrical discharge machining. Design and 
programming for numerical control, foundry practice, die-cast- 
ing, welding. 


(0-3)1 


ME 307 Mechanical Engineering Laboratory II 

[ME 309, ME 382, ME 395, all concurrently] 

A series of laboratory experiments which supplement the 
simultaneous classroom activities in dynamics, fluid mechanics 
and materials science. 


(0-3)1 


ME 308 Mechanical Engineering Laboratory III 

[ME 343, ME 354, both concurrently] 

A series of laboratory experiments which supplement the 
simultaneous classroom activities in dynamics systems and heat 
transfer. 


ME 309 


Mechanical Engineering Laboratory III 

[MA 204, ME 211, PH 102] 


(0-3)1 


Vector development of kinematics of a particle with respect 
to fixed and moving coordinate systems of one, two, and three 
dimensions. The dynamics of a particle, system of particles, and 
rigid bodies. Angular momentum and the inertial properties of 
rigid bodies. Euler's Equations. D'Alembert's principle. Impulse 
and momentum. 
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ME 315 Applied Mechanics (3-0)3 

[MA 104, PH 101] 

[Primarily for IM students] 

The fundamentals of statics, including such topics as force 
systems, laws of equilibrium, friction, centers of gravity, mo- 
ments of inertia, and an introduction to dynamics. 


ME 320 


Machine Design I 

[ME 220, ME 309] 


(2-3)3 


The principles of mechanics and commonly used theories 
of failure are applied to the analysis and design of typical ma- 
chine elements which are subjected to various loading condi- 
tions. Laboratory work requires the solution of comprehensive 
machine design problems that illustrate the close relationship 
between analysis and synthesis in design. Methods of writing 
clear and coherent design reports are emphasized. 


ME 343 


Heat Transfer 

[ME 242, ME 382] 


(3-0)3 


Mathematical theory and applications of steady and tran- 
sient heat conduction in solids. Heat transfer in convection and 
application to heat exchangers. Hydrodynamic and thermal 
boundary layer theory. Development of thermal radiation theory 
and its application to heat exchange with and without absorbing 
gases. Combined heat transfer by conduction, and radiation. 


ME 344 


Heat and Power 

[MA 104, PH 102] 
[Primarily for IM students] 


(3-0)3 


The principles of thermodynamics, properties of steam and 
its utilization in manufacturing processes, and a brief treatment 
of power plants and heating and ventilating equipment. 

ME 347 Elements of Thermodynamics (3-0)3 

and Heat Transfer 

[MA 203, PH 102] 

[Primarily for CE, EE, and TE students] 

A study of the first and second law of thermodynamics with 
i application to system and changes of state. Heat transfer by con- 
duction, convection, and radiation. Steady and unsteady cases. 
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ME 354 


(3-0)3 


Dynamic Systems 

[MA 301, ME 309] 

Unified approach to the modeling of simple mechanical, 
electrical, thermal and fluid systems. Transient and steady-state 
response of first and second order systems via classical and La- 
place transform techniques. Supporting laboratory exercises em- 
phasize real system behavior and associated physical measure- 
ment problems; error analysis. 

ME 372 Strength of Materials (3-0)3 

[ME 315] 

[Primarily for IM students] 

The fundamentals of stress, including such topics as torsion, 
axial force, shear, bending moment, combined stresses. 

ME 373 Plastics Mold and Die Design (2-3)3 

[Primarily for PL students] 

The fundamentals and basic principles of mold and die de- 
sign for injection, compression, transfer, thermoforming and ex- 
trusion processes. Design considerations will include metal 
selection, runner and gate construction for the various polymeric 
materials. Laboratory will consist of actual design of a mold or 
die, with emphasis on relative drafting. 


ME 376 Plastics Mold Design and Construction (0-3)1 

[ME 271, ME 373] 

[Primarily for PL students] 

A study of the basic types of plastic molding machines along 
with the basic principles of mold design and construction. The 
design and construction of simple molds is carried out by actual 
laboratory work for use on the machines in the Department of) 
Plastics Technology. 

ME 377 Elements of Materials Science (2-0)2 

[Primarily for IM students] 

Introduction to mechanical, electrical, thermal, and chemi- 
cal properties of materials. Primary and secondary interatomic 
attractive forces, crystal structures, deformation of metals, strain 
hardening and solid solutions. Properties of ceramic phases anc 
organic materials are considered together with reaction rates, 
corrosion, and stability of materials under service stresses. 
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ME 382 


(3-0)3 


Fluid Mechanics I 

[MA 301 concurrently] 

Development of basic fluid mechanical relations; continuity, 
momentum and energy equations. Lagrangian v. Eulerian ap- 
proaches. Applications to inviscid and viscous, incompressible 
flows. Similarity and dimensional analysis. Boundary layer con- 
cepts and mathematical description. Fundamentals of turbulence. 
Introduction to low speed aerodynamics. Development of angular 
momentum principles and their application to turbomachinery. 

ME 395 Materials Science (3-0)3 

[CH 102, PH 102] 

Materials for use in engineering applications are presented 
in general terms of their mechanical behavior, the thermody- 
namics of their structures, and their properties as related to their 
atomic and crystalline structure. The specific differences and sim- 
ilarities between metals, polymers and ceramics are emphasized. 

ME 407 Mechanical Engineering Laboratory IV (0-3)1 

[ME 413, ME 417, ME 497, all concurrently] 

A series of laboratory experiments which supplement the 
simultaneous classroom activities in dynamics, gas dynamics and 
automatic controls. 

ME 413 Gas Dynamics (3-0)3 

[ME 242, ME 382] 

Thermodynamics of gas mixtures and chemical equilibrium. 
Extension of basic equations of motion and energy to inviscid, 
compressible flows. Acoustic equations. One-dimensional, steady 
flows with area change. Fanno and Rayleigh flows. Normal and 
oblique shocks. Crocco's theorem. Prandtl-Meyer expansion. 
Method of characteristics. Linearized flow theory. 

ME 417 Dynamics II (3-0)3 

[MA 301, ME 309] 

Work-energy relation. Conservative force fields. Impulse and 
Momentum. Conservation of energy. Generalized coordinates 
and Lagrange's Equations. Vibrations of single and multiple de- 
gree of freedom systems. 
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ME 419 


Nondestructive Evaluation Techniques 

[Senior Standing] 


(3-0)3 


The nondestructive evaluation of materials and processes by 
penetrating radiations, such as sonic, magnetic, thermal, and 
electrical, and the abilities and limitations of each. Particular 
emphasis is placed upon the analysis and correlation of the in- 
teractions of these energy forms with material properties and 
processes. Flaw detection; process improvement, control, and 
monitoring; and measurement of mechanical, physical, chemical 
and metallurgical properties. May be taken for Graduate Credit. 


ME 422 


Machine Design II 

[ME 320] 


(2-3)3 


A continuation of ME 320. Laboratory problems emphasize 
aspects of the overall design process; the use of the layout tool 
in machine design; the compromise between theoretical and 
practical considerations; optimum design criteria. May be taken 
for Graduate Credit. 


ME 424 


Case Studies in Design 

[ME 320] 


( 1 - 3)2 


Case studies of design problems from the case study library 
are investigated by the entire class. Smaller groups are then 
formed to study current industrial design problems. Reports on 
the studies are presented to the class. 


ME 428 


Kinematic Mechanism Synthesis 

[ME 309] 


(3-0)3 


Mechanism concepts, symbolic notations, coupler curves, 
and the Gruebler criterion. Planar linkage synthesis by geometric 
methods, synthesis of function generators and dwell linkages, 
and the Euler-Savory equation. Analytic methods of synthesis, 
Freudenstein's method, kinematics of spatial mechanisms, matrix 
representation of rotation, and general matrix methods of analy- 
sis. May be taken for Graduate Credit. 


ME 453 


Senior Project I 

[Senior Standing] 


(0-3)1 


Direct engineering experience in planning, executing, and 
reporting of an individual project selected by the student in con- 
sultation with the M.E. Staff Members. The first term is devoted 
to problem definition, solution synthesis and design analysis. 
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ME 454 


( 0 - 6)2 


Senior Projects II 

[Senior Standing] 

A continuation of ME 453. The second term is devoted to 
trade off and optimization, contruction, testing, evaluation and 
reporting. 

ME 462 Engineering Analysis (3-0)3 

[Senior Standing] 

A study of the methods used in engineering analysis with 
emphasis on the basic types of underlying mathematics. Problem 
examples include both discrete and continuous systems encoun- 
tered in the fields of solid mechanics, fluid mechanics, heat 
transfer, and electrical networks. May be taken for Graduate 
Credit. 


ME 468 Fluid Machinery (3-0)3 

[ME 382] 
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Review of thermodynamic principles, incompressible and 
compressible fluid mechanics. Classical turbine theory, (one- 
dimensional treatment). Cascade mechanics. Thin air-foil theory. 
Flow in three dimensions. Loss mechanism; boundary layers; 
cavitation. May be taken for Graduate Credit. 

ME 472 Experimental Stress Analysis (2-3)3 

[ME 220] 

An introduction to the Theory of Elasticity; the determina- 
tion of stress and strain distribution by experimental methods. 
Photoelasticity, birefringent coatings, brittle coatings, analogies, 
strain gage applications, rosette analysis. May be taken for Grad- 
uate Credit. 

ME 473 Mechanics of Materials II (3-0)3 

[MA 301, ME 220] 

The state of stress at a point; theories of failure by yielding; 
energy methods; inelastic buckling; buckling of tubes; shear 
center, unsymmetrical bending; curved flexural members; tor- 
sional resistance in non-circular sections. May be taken for Grad- 
uate Credit. 

ME 474 Thermodynamic Applications (3-0)3 

[ME 242] 

Application of the laws of thermoydynamics to power cycles 
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and refrigeration cycles. Multiphase mixtures. Thermoydynamics 
of reacting systems, equilibrium criteria, heats of reaction, com- 
pleteness of reaction, dissociation. May be taken for Graduate 
Credit. 


ME 475 


Physical Metallurgy 

[ME 395] 


(3-0)3 


A detailed study of the theories discussed in materials sci- 
ence as they apply more specifically to metals. These include dis- 
location and slip phenomena, recrystallization and grain growth, 
diffusion, precipitation hardening, solidification of metals, mar- 
tensite reactions, X-Ray diffraction and fracture. May be taken for 
Graduate Credit. 


ME 477 


Composite Materials 

[ME 395] 


(3-0)3 


The course devotes attention to three basic areas of com- 
posite materials, namely, analysis, fabrication, and applications. 
Micro and macromechanics of composite materials are consid- 
ered and several fabrication techniques are considered for appli- 
cations ranging from aircraft structures to fiberglass boats. May 
be taken for Graduate Credit. 


ME 480 


Advanced Projects in Systems and Design 

[Senior Standing] 


(1-6)3 


For the student desiring to carry on substantial projects of 
his own choosing in the areas of engineering design, systems or 
automatic controls. Special lectures and seminars to be arranged 
when appropriate. Projects arranged on an individual basis in 
consultation with instructor. May be taken for Graduate Credit. 


ME 483 


Aerodynamics 

[ME 382] 


(3-0)3 


Fundamentals of subsonic aerodynamics. Atmosphere mod- 
els. Airfoil data, and lift and drag of aircraft components. Three 
dimensional wing theory and aspect ratio corrections. Aircraft 
performance, with an introduction to jet propulsion. 


ME 488 


Environmental Conditioning 

[ME 242 or ME 347] 


(3-0)3 


The control of thermal environment within enclosed spaces 
including transfer of heat and work energy. Refrigeration cycles, 
heating, humidification, dehumidification and mixtures. Design 
of conditioned spaces. 'May be taken for Graduate Credit. 
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ME 497 Automatic Control Systems (3-0)3 

[EE 212, MA 302, ME 354] 

Concept of open and feedback control systems. Use of 
block diagram and transfer functions for system representation. 
Analytical techniques for evaluation of system performance, 
transient and steady state response, stability and compensation. 
Consideration of hydraulic, pneumatic and electromechanical 
control systems. 


ME 530 Ultrasound, A Nondestructive Evaluation (2-3)3 

Method 

[ME 395] 

Propagation characteristics of ultrasound are developed and 
analyzed to indicate usefulness as a nondestructive method of 
evaluation. Equipment for generation detection and display. 
Scientific and engineering applications using velocity and atten- 
uation measurements are stressed. 

ME 531 Advanced Thermodynamics (3-0)3 

[ME 242, MA 301] 


A comprehensive treatment of the classical first and second 
law. Availability, criteria of equilibrium, heterogenous systems, 
mixtures and solutions, chemical equilibrium. Introduction to 
statistical methods as applied to evaluation of thermodynamic 
properties. 


ME 534 


Transport Processes 

[ME 343] 


(3-0)3 


Diffusive and convective transport of mass, momentum and 
energy. Free and forced convection in laminar and turbulent 
flows. High velocity flows, ablation, boiling and condensation. 


ME 535 


Advanced Heat Transfer 

[ME 343] 


(3-0)3 


Heat conduction: analytical and numerical solutions. Ther- 
mal stresses. Laws of thermal radiations. Combined modes of 
heat transfer. Heat transfer in the environment and in biological 
systems. Thermal pollution. Offered on alternate years. 


ME 541 Advanced Fluid Mechanics (3-0)3 

[ME 382] 

Basic equations of incompressible flow. Flow in open chan- 
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nels. Water waves. Flow over airfoil; lift and drag. Creeping flow 
and theory of lubrication. Boundary layer. Introduction to the 
statistical theory of turbulence. Experimental techniques. Offered 
on alternate years. 

ME 542 Advanced Gas Dynamics (3-0)3 

[ME 382, ME 382] 

Equations of motion for inviscid, compressible fluid. One- 
dimensional steady flow with area change, friction, heat transfer 
and combustion. Shock waves. Unsteady flows and wave phe- 
nomena. Similarity, characteristics, small disturbances, approxi- 
mation procedures. 

ME 544 Acoustics (3-0)3 

Fundamentals of the propagation of sound in fluids, solids 
and structures. Included will be a development of the basic 
concepts and equations and the application of these to special 
topics such as physiology, underwater acoustics, and sound con- 
trol. Offered on alternate years. 

ME 552 Continuum Mechanics (3-0)3 

[ME 220, ME 242, ME 382] 

Stress and deformation in a continuum in tensor notation. 
Fundamental laws of mechanics and thermodynamics. Applica- 
tions to elastic, viscous and viscoelastic substances. 

ME 554 Theory of Elasticity (3-0)3 

[ME 473, ME 551] 

Formulation of the problem of elastic equilibrium. Torsion 
and flexure of prismatic bars, contact stresses, plane stress, plain 
strain and stress concentrations. Offered on alternate years. 

ME 556 Theory of Inelastic Continuum (3-0)3 

[ME 473, ME 551] 

Development of the constitutive equations governing in- 
elastic (anelastic, viscoelastic, plastic and visco-plastic) deforma- 
tions. Theorems and boundary valve problems as applied to 
inelastic continua. Offered on alternate years. 

ME 558 Plates and Shells (3-0)3 

Variational methods are utilized to derive the plate and shell 
equilibrium equations including nonlinear effects and inertia 
terms. Solutions to bending, buckling, and vibration problems 
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are obtained for rectangular and circular plates. The membrane 
theory of shells as well as the general theory is investigated and 
solutions are obtained for a variety of practical shell problems. 

ME 562 Advanced Dynamics (3-0)3 

[ME 417] 

Dynamics of mechanical systems by use of direct and varia- 
tional methods. Three-dimensional rigid body dynamics, and 
vibrations of lumped parameter and continuous systems. Nonli- 
near and self-excited oscillations. Stability. 

ME 564 Structural Dynamics (3-0)3 

[ME 417] 

Response of complex structures to deterministic and ran- 
dom excitations. Exact and approximate normal modes by ener- 
gy, and by differential and integral methods. Proportional and 
non-proportional damping. 


PLASTICS TECHNOLOGY 

PL 201 Polymeric Materials I (2-2)3 

A descriptive subject to acquaint the student with plastics as 
a class of materials. The history, classification, definition, raw 
materials, methods of manufacture, properties and uses of poly- 
meric materials. Introduction to laboratory methods in the pro- 
cessing and fabrication of plastics materials. 

PL 202 Polymeric Materials II (2-2)3 

[PL 201 or Permission of Instructor] 

A continuation of PL 201. Emphasis is placed on the engi- 
neering thermoplastics. Polymers for thermal extremes as well as 
many of the newer high performance plastics are also discussed. 
Introductory laboratory instruction is continued. 

PL 204 Process Control Systems (3-0)3 

[PH 102 or Permission of Instructor] 

Basic principles of control systems used with plastics pro- 
cessing equipment. Included are hydraulic, pneumatic, electro- 
mechanical, pressure and temperature control devices. 
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PL 301 


(2-2)3 


Polymeric Materials III 

[PL 201, PL 202 or Permission of Instructor] 

Analysis of additives including stabilizers, plasticizers, bio- 
cides, release agents, flame retardants, colarants and foaming 
agents as well as modifiers, fillers and reinforcing agents. Labora- 
tory instruction of a more advanced nature in the processing and 
fabrication of plastics molding materials is introduced. 

PL 302 Polymeric Materials IV (2-2)3 

[PL 301 or Permission of Instructor] 

Discussion of compounding techniques and the evaluation 
and development of typical plastics molding compounds. Survey 
of materials for reinforced plastics and composites, film and 
sheeting, adhesives, and non-plastics applications of polymers. 

PL 401 Plastics Processing I (2-0)2 

A theoretical and practical study of plastics process engi- 
neering. Correlation of composition, processing and fabrication 
with mold, product and equipment design. 

PL 402 Plastics Processing II (2-0)2 

A continuation of PL 401. 

PL 403 Physical Properties of Polymers (2-2)3 

[Open to seniors only] 

Introduction to basic mechanical properties of polymers as 
linear viscoelastic materials. Concepts of creep, stress relaxation, 
and superposition principles emphasized. Important material 
parameters are obtained in laboratory sessions. 

PL 404 Physical Properties of Polymers (2-2)3 

[PL 403] 

Dynamic mechanical behavior, interrelations between var- 
ious properties, electrical behavior, miscellaneous mechanical 
properties, optical properties. 

PL 405 Methods of Polymer Characterization (2-0)2 

[Open to seniors only] 

Survey of physical techniques used in the characterization 
of polymeric materials with respect to molecular weight, mole- 
cular weight distribution, stereo regularity, branching, glass and 
other transitions, -ordering, crystallinity, orientation, fine struc- 
ture and cross linking. 


136 


PL 406 Polymer Structure (3-0)3 

[Permission of Instructor] 

The fundamental relationships between molecular struc- 
ture, properties and end-use applications of plastics materials 
will be explored in detail. Molecular structural features include 
chemical composition, molecular size and flexibility, intermolec- 
ular order and binding, and supermolecular structure. Proper- 
ties include processability, mechanical, acoustic, thermal, electri- 
cal, optical and chemical properties, price, and balance of prop- 
erties. Applications include rigid solids, flexible solids, foams, 
films, and non-plastic applications. 

PL 407 Plastics Industry Organization (3-0)3 

[Permission of Instructor] 

Economics of producing plastics raw materials and convert- 
ing them into end products, from research and development to 
plant construction, operation, and marketing. Market analysis of 
plastics production, processing, and consumer patterns; com- 
mercial development, sales, and technical service. Organization 
of the plastics industry for research and development, specialty 
and commodity production, profit and growth. 

PL 409 Senior Research in Plastics (1-6)3 

[Permission of Instructor] 

Individual research projects in plastics chemistry, proper- 
ties, processing, products, and industry organization. Students 
will review the existing literature, obtain materials and equip- 
ment, plan and carry out research programs and submit final 
reports for publication. 

PL 410 Senior Research in Plastics (1-6)3 

Continuation of PL 409. 

PL 411 Plastics Seminar (1-0)1 

Informal discussions based on literature study conducted by 
the individual of topics in or related to Plastics Technology. 

PL 412 Plastics Seminar (1-0)1 


A continuation of PL 411. 


PL 413 


Senior Projects I (0-2)1 

Assignment of senior projects designed to develop the stu- 
dent's ability to organize and conduct investigations of materials 
performance and processing techniques. 

PL 414 Senior Projects II (0-2)1 

A continuation of PL 413. 
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THE COLLEGE 
OF 

MANAGEMENT SCIENCE 


THE COLLEGE OF MANAGEMENT SCIENCE 


The undergraduate degree programs of the College are 
amongst the newer curricula offered at the Institute. Their accep- 
tance is confirmed by the fact that over one quarter of the under- 
graduates in the Institute are enrolled in them. A young dynamic 
faculty has established a number of major options that can equip 
students to be successful upon graduation in either their first 
professional employment or in graduate school. 

The College is a member of the Assembly of the American 
Association of Collegiate Schools of Business and follows its 
educational standards. Students can expect an undergraduate 
program of the highest quality whether they select account- 
ing, economics, the several management areas, or Industrial 
Management. 

The following pages describe the curricula given by the 
College. Course descriptions in business administration, eco- 
nomics, and industrial management follow. 

Information on the Master of Management Science program 
can be found in the Graduate School catalogue. 


INSTRUCTIONAL STAFF 


Dean of College 

Stuart L. Mandell 

Members 

Jack D. Alexander, B.S. in B.A., M.A., M.A. (University of Notre Dame), M.B.A. 
(Harvard University), Ph.D. (University of Notre Dame), Associate Professor 
of Management 

Michael N. Botvin, B.S., M.B.A. (University of Rhode Island), C.P.A., Instructor of 
Accounting 

William J. Burke, B.A. (University of Massachusetts), M.Ed. (Boston State Col- 
lege), J.D. (Suffolk University), Associate Professor of Business Law 
Edwin R. Carlisle, B.S.I.A. (University of Illinois), M.A. (San Francisco State 
College), Assistant Professor of Management 
Albert M. Cederlund, A.B. (Clark University), M.S. (Columbia University), Asso- 
ciate Professor of Economics 

Samuel Chesler, B.S. in B.A. (Boston University), M.B.A. (Suffolk University), 
Assistant Professor of Accounting and Finance 
Leslie M. Dawson, B.B.A. (Iona College), M.A. (University of Toledo), Ph.D. 

(Michigan State University), Associate Professor of Marketing 
George C. Dery, A.B. (Merrimack College), M.A. (Boston College), Assistant 
Professor of Economics 

Gerald F. Downey, B.S., M.B.A. (Northeastern University), M.A., Ph.D. (Boston 
College), Assistant Professor of Accounting and Finance 
David B. Eastwood, A.B. (Hanover College), M.A. (Brown University), Ph.D. 

(Tufts University), Instructor of Economics 
Charles F. Feeney, B.S. in B.A. (Boston College), M.B.A. (Northeastern Univer- 
sity), C.P.A., Assistant Professor of Accounting 
Susan G. Finson, B.A. (Wellesley College), M.A. (Boston University), Instructor of 
Economics 

Richard C. Healey, Jr., B.S. in B.A. (American International College), M.A. (Uni- 
versity of Massachusetts), Assistant Professor of Economics 
S. Brackston Hinchey, A.B., M.A., Ph.D. (University of Missouri), Associate Pro- 
fessor of Economics 

Russell R. Karl, B.S. in B.A. (Bryant College), M.S. in B.A. (Suffolk University), 
J.D. (Suffolk Law School), Instructor of Business Law 
Linda H Kistler, B.S. in B.A., M.S. in B.A. (Colorado State University), C.P.A., 
Associate Professor of Accounting 

James C. Lillis, B.S. (Tufts University), M.B.A. (Harvard University), P.E. (Massa- 
chusetts), Professor of Management 

Thomas G. Macbeth, A.B. (Cornell University), M.A., Ph.D. (University of South- 
ern California), Professor of Economics 

Stuart L. Mandell, A.B. (Brooklyn College), M.B.A. (Syracuse University), Dean 
of the College, Professor of Marketing and International Business 
Neil T. McCarthy, B.M.E. (General Motors Institute), M.B.A. (University of 

I Miami), M.S. (Rensselaer Polytechnic Institute), Instructor of Economics 
Carol C. McDonough, B.A. (Marymount College), M.A., Ph.D. (Boston College), 
Assistant Professor of Economics 

Cadman D. A. Mills, B.A. (Brandeis University), Ph.D. (Boston College), Instruc- 
tor of Economics 
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Terence M. Murphy, B.S. in B.A. (Merrimack College), M.B.A. (Suffolk Univer- 
sity), Instructor of Management 

Thomas J. Murphy, A.B. (Boston College), M.B.A. (Harvard University), Assistant 
Professor of Management 

Santo J. Pullara, B.S., M.B.A., J.D., Ph.D. (Syracuse University), Professor of Ac- 
counting and Finance 

Charles L. Saccardo, B.S. in B.A. (Northeastern University), M.A. (Georgetown 
University), Assistant Professor of Economics 
Irwin A. Shapiro, B.S. in B.A. (Syracuse University), M.B.A. (Indiana University), 
M.A. (Clark University), Assistant Professor of Marketing 
Paul E. Snoonian, B.S., M.B.A. (Northeastern University), M.A., Ph.D. (Michigan 
State University), Assistant Professor of Economics 
Charles F. Thompson, B.S.A. (Bentley College), M.B.A. (Northeastern University), 
C.P.A., Assistant Professor of Accounting 
George J. Toscano, B.S., M.B.A. (Northeastern University), C.P.A., Professor of 
Accounting 

Louis E. Yelle, B.S. (Lowell Technological Institute), M.S.I.E., M.B.A. (Northeast- 
ern University), Assistant Professor of Management 
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BUSINESS ADMINISTRATION 


The major objective of the undergraduate degree program 
in the College of Management Science is to provide a profes- 
sional education for young men and women who have man- 
agerial aspirations and the ambition to prepare for them. (See 
the Graduate School Catalogue for information on the Master 
of Management Science program.) 

The intent of the first two years is to permit the student 
to acquire a foundation in the basic arts and sciences and a 
competency in analytical processes. Students are also introduced 
to accounting, business law, economics, and electronic data 
processing at this time, subjects which provide the basis for the 
professional course work of the junior and senior years. 

After completing the two year program described above, 
students select a major area of study from the fields of account- 
ing, economics, and management. Students selecting the man- 
agement option have the further opportunity of concentration in 
production, marketing, or financial management. 


FRESHMAN YEAR 
First Semester 


BA 

191 

Physical Science 1 

(3-0)3 

LL 

111 

English 1 

(3-0)3 

MA 

101 

Mathematical Analysis 1 

(3-0)3 

ss 

303 

Psychology 

(3-0)3 

ss 


History or Government Elective 

(3-0)3 



Total hours 

(15-0)15 



Second Semester 


BA 

192 

Physical Science II 

(3-0)3 

LL 

112 

English II 

(3-0)3 

MA 

102 

Mathematical Analysis II 

(3-0)3 

ss 

305 

Sociology 

(3-0)3 

ss 


History or Government Elective 

(3-0)3 



Total hours 

(15-0)15 


All nonveteran male students who are physically qualified 
must take physical education two hours per week during the 
entire freshman year. 

Students who elect to take the four-year AFROTC program 
must take the first two years in addition to the other required 
subjects. A maximum of six credit hours of the Professional 
Officer Course in the junior and senior years may be substituted 
for other subjects. See the sections of the catalogue describing 
the individual curriculum, and the section on AFROTC for further 
details. 
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SOPHOMORE YEAR 
First Semester 


BA 

141 

Accounting 1 

(3-0)3 

BA 

362 

Business Law 

(3-0)3 

EC 

201 

Economics 1 

(3-0)3 

LL 


English Elective* 

(3-0)3 

MA 

201 

Mathematical Analysis III 

(3-0)3 


Total hours (15-0)15 


It is recommended that students take LL 207 Oral Business 
Communications, and LL 210 Technical and Scientific Communi- 
cation. Students who plan to major in economics should take 
LL 311 Creative Writing and Advanced Composition. These 
courses can be taken either semester. 


Second Semester 


BA 

142 

Accounting II 

(3-0)3 

BA 

403 

Electronic Data Processing 

(3-0)3 

EC 

202 

Economics II 

(3-0)3 

EC 

211 

Economic Statistics 1 

(3-0)3 

LL 


Engish Elective 

Total hours 

ACCOUNTING MAJORS 

JUNIOR YEAR 

First Semester 

(3-0)3 

(15-0)15 

BA 

241 

Accounting III 

(3-0)3 

BA 

321 

Marketing Principles 

(3-0)3 

BA 

331 

Business Finance 

(3-0)3 

BA 

371 

Production Principles 

(3-0)3 

EC 

212 

Economic Statistics II 

Total hours 

Second Semester 

(3-0)3 

(15-0)15 

BA 

242 

Accounting IV 

(3-0)3 

BA 

332 

Money and Banking 

(3-0)3 

BA 

344 

Cost Accounting 

(3-0)3 

BA 

453 

Organizational Behavior 

(3-0)3 

EC 

402 

Government and Business 

Total hours 

SENIOR YEAR 

First Semester 

(3-0)3 

(15-0)15 

BA 

341 

Accounting V 

(3-0)3 

BA 


Accounting Elective 

(3-0)3 

EC 

412 

Managerial Economics 

General Elective or R.O.T.C. 

Humanities Elective 

Total credit hours 
145 

(3-0)3 

3 

(3-0)3 

15 


498 

321 

331 

371 

212 

303 

332 

453 

304 

311 

402 

412 

498 


Second Semester 


Business Policy (3-0)3 

Accounting Elective (3-0)3 

General Elective or R.O.T.C. 3 

Management Elective (3-0)3 

Humanities Elective (3-0)3 

Total credit hours 15 


ECONOMICS MAJORS 

JUNIOR YEAR 
First Semester 


Marketing Principles 

(3-0)3 

Business Finance 

(3-0)3 

Production Principles 

(3-0)3 

Economic Statistics II 

(3-0)3 

Microeconomic Theory 

(3-0)3 

Total hours 

(15-0)15 

Second Semester 

Money and Banking 

(3-0)3 

Organizational Behavior 

(3-0)3 

Macroeconomic Theory 

(3-0)3 

Mathematics for Economists 

(3-0)3 

Government and Business 

(3-0)3 

Total hours 

(15-0)15 


SENIOR YEAR 


First Semester 

Managerial Economics 
Economics Elective 
General Elective or R.O.T.C. 

Management Elective 
Humanities Elective 

Total credit hours 

Second Semester 

Business Policy 
Economics Elective 
General Elective or R.O.T.C. 

Management Elective 
Humanities Elective 

Total credit hours 


(3-0)3 

(3-0)3 

3 

(3-0)3 

(3-0)3 


(15-0)15 


(3-0)3 
(3-0)3 
3 f 

(3-0)3, 

(3-0)31 
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MANAGEMENT MAJORS 

JUNIOR YEAR 
First Semester 


BA 

321 

Marketing Principles 

(3-0)3 

BA 

331 

Business Finance 

(3-0)3 

BA 

372 

Production Principles 

(3-0)3 

EC 

212 

Economic Statistics II 

(3-0)3 



Humanities Elective 

(3-0)3 



Total hours 

(15-0)15 



Second Semester 


BA 

346 

Managerial Accounting 

(3-0)3 

BA 

453 

Organizational Behavior 

(3-0)3 

EC 

402 

Government and Business 

(3-0)3 



Management Elective 

(3-0)3 



General Elective 

(3-0)3 



Total hours 

(15-0)15 



SENIOR YEAR 

First Semester 


EC 

412 

Managerial Economics 

(3-0)3 



General Elective or R.O.T.C. 

3 



Management Elective 

(3-0)3 



Management Elective 

(3-0)3 



General Elective 

(3-0)3 



Total credit hours 

(15-0)15 



Second Semester 


BA 

498 

Business Policy 

(3-0)3 



General Elective or R.O.T.C. 

3 



Management Elective 

(3-0)3 



General Elective 

(3-0)3 



Humanities Elective 

(3-0)3 



Total credit hours 

15 

Notes 

on 

electives: 



General elective: refers to any course given at the Institute. 
Courses given in other colleges of the Institute that duplicate 
courses taken by the student in the College of Management 
Science are not acceptable. 

Humanities elective: refers to any course bearing an EC, LL 
or SS designation. 

Management elective: refers to any course bearing a BA, EC, 
or IM designation. Courses in the behavioral science areas are 
acceptable with permission. 
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INDUSTRIAL MANAGEMENT 


Recent technological developments in industry have neces- 
sitated the acquisition of special skills on the part of business 
management. Accordingly, the Industrial Management curricu- 
lum is designed to provide a student with a sound foundation in 
the pure sciences and mathematics, in the humanities, and in the 
social sciences. In addition, the core subjects of management — 
accounting, finance, marketing and production — are required. 
All students also take a selection of engineering and manage- 
ment courses to prepare them to handle the tasks they will have 
in industry after graduation. Some specialization is provided in 
the junior and senior years under guidance of a Faculty Advisor. 


FRESHMAN YEAR 
First Semester 


EC 

201 

Economics 1 

(3-0)3 

LL 

111 

English 1 

(3-0)3 

MA 

103 

Calculus 1 

(3-0)3 

PH 

101 

Physics 

(4-1)4 



Total hours 

(13-1)13 



Second Semester 


EC 

202 

Economics II 

(3-0)3 

LL 

112 

English II 

(3-0)3 

MA 

104 

Calculus II 

(3-0)3 

ME 

104 

Design Graphics 

(1-0)1 

PH 

102 

Physics 

(4-2)4 



Total hours 

(14-2)14 


In addition to the preceding schedule all nonveteran male 
students who are physically qualified must take physical educa- 
tion two hours per week during the entire freshman year. 

Students who elect to take the four-year AFROTC program 
must take the first two years in addition to the other required 
subjects. A maximum of six credit hours of the Professional 
Officer Course in the junior and senior years may be substituted 
for other subjects. See the sections of the catalogue describing 
the individual curriculum, and the section on AFROTC for further 
details. 


SOPHOMORE YEAR 
First Semester 


BA 

143 

Accounting Management 1 

CH 

101 

Chemical Principles 

CH 

103 

Chemical Principles Laboratory 

MA 

203 

Calculus III 

ME 

271 

Machine Tool Laboratory 

PH 

201 

Physics 

Total hours 

Second Semester 

BA 

144 

Accounting Management II 

CH 

102 

Chemical Principles 

CH 

104 

Chemical Principles Laboratory 

EC 

211 

Economic Statistics I 

LL 

210 

Technical & Scientific Communication 

MA 

204 

Calculus IV 


Total hours 


JUNIOR YEAR 
First Semester 


BA 

321 

Marketing Principles 

BA 

331 

Business Finance 

BA 

371 

Production Principles 

EC 

212 

Economic Statistics II 

ME 

315 

Applied Mechanics 

ME 

377 

Elements of Materials Science 

Total 

Second Semester 

BA 

403 

Electronic Data Processing 

IM 

372 

Production Problems 

IM 

483 

Statistical Quality Control 

ME 

372 

Strength of Materials 

General Elective 


Total credit hours 


SENIOR YEAR 
First Semester 


BA 

404 

Computer Applications to Management 

BA 

451 

Personnel Management 

EE 

351 

Industrial Electronics 

MA 

381 

Operations Research 



General Elective 



BA or EC Elective* 


*ROTC students may elect AS 401. 


Total credit hours 


(3-0)3 

(4-0)3 

( 0 - 2)1 

(3-0)3 

(1-3)2 

(4-2)4 

(15-7)16 


(3-0)3 

(4-0)3 

( 0 - 2)1 

(3-0)3 

(3-0)3 

(3-0)3 

(16-2)16 


(3-0)3 

(3-3)3 

(3-0)3 

(3-0)3 

(3-0)3 

( 2 - 0)2 

(17-0)17 


(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

3 


15 


(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

3 

3 

15 
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EC 

MA 

ME 


412 

382 

344 


Second Semester 

Managerial Economics 
Operations Research 
Heat and Power 
General Elective 
BA or EC Elective* 


(3-0)3 

(3-0)3 

(3-0)3 

3 

3 


Total credit hours 


15 


*ROTC students may elect AS 402. 


BUSINESS ADMINISTRATION 


BA 141-142 


Accounting I and II 


(3-0) (3-0)6 


Accounting concepts and techniques as tools for adminis- 
tration of the economic activity of the business enterprise. Meth- 
ods of recording, reporting, and interpreting the financial data of 
the business unit. 


BA 143-144 Accounting Management I and II 

[I.M. Students Only] 


(3-0) (3-0) 6 


These courses are designed to give the industrial manage- 
ment student an understanding of accounting concepts and 
techniques. Special emphasis on the role of cost accounting in 
the manufacturing process. 


BA 191 


Physical Science I 


(3-0)3 


An introduction to the topics of physics and astronomy in- 
cluding: kinematics, dynamics, energy, heat, atoms and mole- 
cules, wave motion, electricity, magnetism and the solar system. 

Physical Science II 


BA 192 


(3-0)3 


A survey of topics in modern physics, chemistry, and geolo- 
gy including: relativity, waves and particles, Bohr theory of the 
atom, periodic table, chemical bond, ions and solutions, chemi- 
cal reactions, earth materials, and study of the atmosphere. 


BA 241-242 


Accounting III and IV 

[BA 142] 


(3-0) (3-0)6l 


Greater analysis of the fundamental processes of account-! 
ing, with special attention to the major areas of the balance 
sheet and the effect of asset revaluations upon the accounts and 
statements. 
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BA 321 Marketing Principles (3-0)3 

An analysis of the marketing of goods and services to final 
consumers and intermediate customers. The study of decision 
areas such as product planning, channels of distribution, promo- 
tion, and pricing is based upon a framework of consumer behav- 
ior, environmental forces, governmental constraints, and the 
existing structure of business institutions involved. 


BA 324 


Industrial Marketing 

[BA 321] 


(3-0)3 


Special problems of marketing industrial goods. Distribu- 
tion channels, price policies, product line planning, and market- 
ing strategy. Cases will be used. 


BA 325 


Advertising 

[BA 321] 


(3-0)3 


Commencing on a foundation of the historical evolution of 
advertising and the economic and social role of promotion, this 
course takes in an in-depth look at advertisers, advertising agen- 
cies, and media as well as advertising creation and evaluation. 


BA 326 


Marketing Research 

[BA 321, EC 211] 


(3-0)3 


The process of planning, executing, and evaluating mar- 
keting research which is the information-gathering function of 
marketing management. Students work on individual research 
projects in the course. 


BA 331 


Business Finance 

[BA 142, EC 201-202] 


(3-0)3 


Principles of financial management, including working and 
n fixed capital, sources of funds, financial statements, budgeting 
and capitalization. 


BA 332 Money and Banking (3-0)3 

Jj [EC 202] 

The evolution of money and credit and their role in the 
economy. Monetary policies of the Federal Reserve System. The 
|l ^structure and operation of the commercial banking system and 
|the creation of money. The role of other financial institutions 
nd their effect on the economy. 


334 


Investment Management 

[BA 331] 


(3-0)3 


Principles of investment, including security analysis, portfo- 
io management and market analysis. 
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BA 341-342 Accounting V and VI (3-0) (3-0)6 

[BA 242] 

Advanced accounting comprising the bridge between ac- 
counting principles and the actualities of large-volume modern 
business. The measures and means necessary to marshall ac- 
counting information for internal control and for service to man- 
agement at all levels. 

BA 344 Cost Accounting (3-0)3 

[BA 142] 


An examination of the manufacturing function from the view 
of the cost accountant. Managerial control of the elements of 
costs will be studied with an emphasis on job lot and process 
cost accounting systems. 


BA 346 Managerial Accounting (3-0)3 

[BA 142] 

(For Non-accounting Majors) 

The use of cost accounting from the point of view of the 
business manager. Job lot, process, and standard cost systems 
are utilized. 

BA 362 Business Law (3-0)3 

Principles of commercial law encompassing a study of con- 
tracts, agency, employment, commercial paper and sales includ- 
ing the Uniform Commercial Code. 

BA 363 Advanced Business Law (3-0)3 

[BA 362] 

The analysis of the legal principles underlying real and per- 
sonal property, corporations, partnerships, trusts and estates. 

BA 371 Production Principles (3-0)3 

Principles of manufacturing organization and productive 
processes with emphasis placed upon the functions of produc- 
tion systems; operational planning and control; plant layout; 
materials handling; inventory and quality control. 

BA 372 Production Management (3-0)3 

[BA 371] 

A case course in the application of the principles covered in 
BA 371. The cases are representative of a wide range of products 
and industries. Small, medium and large manufacturing enter- 
prises are studied; consideration is given to intermittent, contin- 
uous, and job lot systems of production. 
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BA 402 International Business (3-0)3 

[EC 202] 

The distinctive features of international commerce, includ- 
ing government policies, multinational corporate problems, for- 
eign exchange, tax problems, and special licensing and agency 
arrangements. 

BA 403 Electronic Data Processing (3-0)3 

The role of digital computers in the solution of manage- 
ment problems. The preparation and solution of sample prob- 
lems on the Institute's computer installation. 

BA 404 Computer Applications to Management (3-0)3 

[BA 403] 

An investigation of the applications of electronic computers 
in the management of business enterprises. Attention is given to 
problems of management under conditions of uncertainty, in- 
ventory and production control, queuing theory, linear and non- 
linear programming. 

BA 421 Procurement (3-0)3 

[BA 321] 

Purchasing procedure, quality control, inventory control, 
source selection, forward buying, and speculation, as applied to 
the individual enterprise. 

BA 422 Retailing (3-0)3 

[BA 321] 

The organization, operation, and management of retailing 
institutions. Students will compare and evaluate various types of 
firms and current developments in the field. 

BA 423 Marketing Management (3-0)3 

[BA 321 and BA 326] 

Analyzes the process wherein the marketing strategies and 
plans of a competitive firm are formulated, implemented, and 
adjusted over time. Utilizes cases to study the behavioral, quan- 
titave, and environmental aspects of marketing decision-mak- 
ing. 

3A 426 Sales Management (3-0)3 

[BA 321] 

Analyzes the management of the personal selling function 
in its broadest aspects. Topics include sales force organization, 
election, training, compensation, supervision, and motivation. 


Cases are used to emphasize the application of general princi- 
ples to actual management problems. 

BA 431 Financial Management (3-0)3 

[BA 331] 

Advanced study of financial management principles. Em- 
phasis on problem analysis and problem solving. 

BA 432 Financial Institutions and Markets (3-0)3 

[BA 331, 332] 

This course covers the theoretical and pragmatic aspects of 
the financial process in our economic system. Financial inter- 
mediation as accomplished through institutions and markets is 
thoroughly analyzed. 

BA 441 Auditing (3-0)3 

[BA 242] 

Auditing will be studied through the use of current profes- 
sional literature and selected case studies. Current auditing 
standards, practices and problems are examined in detail. The 
course will stress conceptual understanding rather than proce- 
dural problem solving. 

BA 442 Advanced Public Accounting (3-0)3 

[BA 441] 

An examination of the controversial areas of public account- 
ing with special attention on the professional and technical, 
aspects of practice. The course will include a study of systems 
and procedures engagements, auditing data procession, S.E.C. 
audits, and management services. 

BA 444 Advanced Cost Accounting (3-0)3 

[BA 344] 

Topics covered will include standard (estimated) costs, vari- 
ance analysis, profit planning, cost-volume-profit analysis, and 
relevant cost analysis for problem solving. 

BA 445 Federal Income Taxes (3-0)3 

[BA 142] 

This course deals with the basic rules and regulations of the 
Internal Revenue Code as it affects the individual and the corpo- 
ration. An understanding of the code is developed through lec- 
tures, assigned readings, research, and the solution of a wide 
variety of problems. 
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BA 448 Seminar in Accounting (3-0)3 

[For Accounting Seniors Only] 

Readings on contemporary accounting problems, controver- 
sies in current accounting practice and computer utilization in 
accounting systems comprise the foundation of the seminar. 
Extensive use is made of cases to illustrate problem areas in cur- 
rent accounting practice. Written and oral defense of case con- 
clusions are important aspects of the course. 

BA 451 Personnel Management (3-0)3 

The techniques of recruiting, selecting, training, and plan- 
ning of members of the work force, including such matters as 
employee health and safety, welfare, education, and wage and 
salary administration. 

BA 452 Industrial Relations (3-0)3 

[BA 451 or 453] 

Human interaction and group behavior in organized indus- 
trial settings; union-management relations; grievance procedures 
and arbitration; job evaluation; motivation and leadership. 

BA 453 Organizational Behavior (3-0)3 

Basic findings and concepts of the behavioral sciences will 
be related to the specific aspects of behavior in organizations. 
Individual and group behavior will be examined. The process of 
improving and achieving change in organizations using behav- 
ioral concepts will be explored. 

BA 471 Analytical Methods in Management (3-0)3 

[BA 321, BA 331, BA 371] 

A survey of the quantitative techniques available to assist 
management in the decision making process. Applications in the 
functional areas of marketing, production, and finance will be 
explored. 

BA 472 Management of Organizations (3-0)3 

[BA 451 or 453] 

The course treats managing and organizations as interrelated 
J dynamic decision processes and systems. It is concerned with 
values, communications, interactions, as well as with resources, 
jftljenvironment and people. Varying organizational structures and 
ofpl 'their content are examined, including those in the public, volun- 
tary, and business fields. 
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BA 481 


Insurance 


(3-0)3 


Principles of risk and risk management. Emphasis on life, 
health, fire, and casualty insurance as methods of handling risks. 

BA 492 Physical Distribution Management 


(3-0)3 


Emphasis on the analytical needs involved in the manage- 
ment of the functions that comprise physical distribution: ware- 
housing, inventory control, materials handling, and industrial 
packaging. Social and economic aspects of transportation prob- 
lems as revealed by analysis of the nature, history, and problems 
of transportation agencies in the United States. 


BA 498 


Business Policy 

[Seniors in BA and IM only] 


(3-0)3 


A study of the functions and responsibilities of general 
management and their interrelationships. Consideration will be 
given to the problems which affect the character and success of 
the total enterprise. Emphasis will be placed on corporate strate- 
gy the setting of objectives, establishing policies, and structur- 
ing the enterprise. 


BA 499 


Research Seminar 

[Permission of Department Head] 


I EC 


Designed to give the better student an opportunity, under 
the direction of a faculty member, to do research in, and report 
on, an area of special interest. 


ECONOMICS 


EC 201 


Economics I 


(3-0): 


ilrr 


A study of the principles governing the production anc 
exchange of goods and services. 

EC 202 Economics II (3-0): 

A study of the principles governing the level of nationa 
income and employment. Examination of the commercial bank 
ing system, monetary and fiscal policy, the international econo I '-an 
my, and alternative economic systems. 
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EC 211 


(3-0)3 


Economic Statistic^ I 

Descriptive statistics, sophisticated counting techniques and 
other components of probability, simple random variables and 
their distributions, bivariate functions, sampling theory, proper- 
ties of estimators, maximum likelihood estimation, confidence 
intervals, and hypothesis testing. 


EC 212 Economic Statistics II (3-0)3 

[EC 211] 

Analysis of variance, regression theory, multiple regression, 
correlation, and decision theory. 

EC 302 Labor Economics (3-0)3 

[EC 202] 

The effect of American capitalism on the position of labor. 
The rise of union organization and the factors in its growth. 
Trends in the labor force, money and real wages, wage problems 
and wage differentials, problems of hours and working condi- 
, tions, and causes and remedies for unemployment. 

EC 303 Microeconomic Theory (3-0)3 

[EC 202] 


An advanced examination of price and production theory, 
the theory of the household and the firm. 


EC 304 


Macroeconomic Theory 

[EC 202] 


(3-0)3 


An analysis of Keynesian and Post-Keynesian theory. National 
income accounts, monetary and fiscal policy, and econometric 
models. 


EC 305 


Regional Economics 

[EC 202] 


(3-0)3 


An introductory approach and survey of theories of location 
of firms, industries and population. Regional income accounting 
Systems and intra/interregional income models. 

EC 306 Urban Economics (3-0)3 

[EC 202] 

An introduction to urban economics. Analysis of intra-met- 
lt,c l f T>poIitan spatial relationships including residential location and 
and and housing markets. 
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EC 307 


Economic Analysis of Urban Problems 

[EC 202] 


(3-0)3 


Analysis of the economic structure of urban areas. The tools 
of economic analysis are applied to urban problems such as pov- 
erty, transportation, education, pollution and the financing of 
urban government. 


EC 311 


Mathematics for Economists 

[MA 201, EC 303] 


(3-0)3 


Mathematical background for the study of econometrics. 
Study of sets, functions, and limits; differentiation; integration; 
series; differential equations; vectors and matrices. 


EC 401 


Current Problems 

[EC 303, BA 332, EC 402] 


(3-0)3 


A seminar on selected problems which confront the con- 
temporary American economy. 


EC 402 


Government and Business 

[EC 202, BA 332] 


(3-0)3 


EC 403 


International Trade Theory 

[EC 202] 


(3-0)3 


The classical and modern trade theories. International pay- 
ments, exchange and trade controls, and international trade pol- | 
icy determinants. 


EC 404 


Comparative Economic Systems 

[EC 303, BA 332] 


Analysis of free-market and planned economies in theory 
and practice. Emphasis on the United States and the Soviet Union. 

EC 405 Marxism and the Soviet Economy (3-0)3 


The economic system of Marx: dialectic materialism am 
Marx's economic model of capitalism. The contemporary Soviet 
example is considered with an emphasis on the economic plan 
ning process and the current system of incentives and succes 0 
indicators. 


EC 406 


(3-0)3 


Welfare Economics 

[EC 303] 

An evaluation of Pareto Optimality and the Hicks-Kaldo 


An examination of the various governmental controls over ■ m 
business in the American economy. Emphasis on court interpre- 
tations of the antitrust laws and on the economic theory and po- 
litical philosphy behind them. 


(3-0)3' ( 


Td 

N 

ff,ai 
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Compensation Principle. Divergence from the purely competitive 
norm and the Theory of the Second Best. Discussion of the Arrow 
Impossibility Theorem. 

EC 407 Econometrics (3-0)3 

[EC 212, 304] 

The course will provide the student both theoretical and 
empirical knowledge of econometrics. Methods of handling data, 
quantitative empirical estimates, and tests of economic theory. 

EC 408 History of Economic Thought (3-0)3 

[EC 303] 


The rise of classical growth and value theories. The evolution 
of neoclassical theories of price and distribution, and the devel- 
opment of welfare criteria. A comparison of Keynesian and classi- 
cal macroeconomic theory. The role of economic analysis in the 
post-Keynesian world. 

EC 409 Growth Theory (3-0)3 

[EC 304, EC 311, BA 332] 

Analysis of cyclical fluctuations and long-term economic 
! growth. Construction of economic growth models. 

EC 410 Economic Development of Less (3-0)3 

Developed Countries 

[EC 202] 

The role of capital (private and social), technology, labor, 
governments, international trade, socio-cultural and institutional 
factors in development. Analysis of capital/output ratios, social 
marginal product, disguised unemployment and overpopulation 
theories. Critical analysis of development strategies. 

0)3 EC 411 Public Finance (3-0)3 

[EC 303, 304] 


The economics of the public sector. Principles of public 
expenditure, taxation, and the public debt applied to federal, 
tate, and local governments. 


412 


Managerial Economics 

[EC 202] 


(3-0)3 


ccq| An economic approach to management decisions. This sub- 
let draws upon economic analysis to help formulate policy in 
ch matters as capital budgeting, multiple product decisions, 
emand analysis and competitive action. 


(alJo 
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EC 414 Engineering Economy (3-0)3 

[EC 202] 

[Not for BA or IM students] 

The significance of the economic aspects of engineering. 
The economic feasibility of engineering projects, capital replace- 
ment problems, break-even analysis, depreciation and obsoles- 
cence, and operational economy. 

EC 499 Research Seminar (3-0)3 

[Permission of Department Head] 

An honors course to permit the advanced student to do re- 
search in topics of special interest in economics under faculty 
supervision. 


INDUSTRIAL MANAGEMENT 

IM 371 Operations Research (3-0)3 

An analysis of linear probabilities systems. Concurrent pre- 
sentation of examples in the area of system reliability, congestion 
processes, search procedures, inventory control, and other oper- 
ating problems of systems. 

IM 372 Production Problems (3-0)3 

[BA 371] 

A quantitatively oriented case course stressing the functional 
interrelationship of major manufacturing decisions facing man- 
agement. Emphasis will be placed on problems of operations 
management, including scheduling, inventory control and facili- 
ties design, and methods of implementation, applied theory of 
mathematical programming, simulation, statistical models and 
organizations design. 

IM 483 Statistical Quality Control (3-0)3 

[MA 383 or EC 212] 

Control charts for maintaining the quality of manufactured 
products and sampling plans for the reduced inspection of man-! 
ufactured products and of raw materials. 

IM 499 Research Seminar 3 

[Permission of Department Head] 

Designed to give the better student an opportunity, under 
the direction of a faculty member, to do research in, and report! 
on, an area of special interest. 
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COLLEGE OF PURE AND APPLIED SCIENCES 

Leon E. Beghian, Acting Dean and Provost 

The College of Pure and Applied Science offers programs 
which enable the student to acquire a broad preparation for life 
in a technological society, to obtain a sound basis for his profes- 
sional education, and to receive training in specific skills required 
for service in his chosen field of endeavor. 

The courses offered in the College provide the student with 
an opportunity to understand the problems of the past and the 
solutions thereof achieved, to understand the present state of 
knowledge, and to develop habits of analytical thought and 
mental discipline necessary for the definition and solution of I 
present and future problems. 

Students intending to terminate their formal education at 
the bachelor level will find that they are prepared for a broad 
spectrum of technical positions in industry and government, 
while those who intend to go on to higher degrees will find that 
they have been well prepared for further study in graduate and 
professional schools. 

Generally speaking, only those students who have had a 
definite interest in and proficiency in high school science and 
mathematics should enter study in the College. 

The student may enroll in any one of the following curricula: 
Biological Sciences 
Chemistry 
Mathematics 
Meteorology 

Nuclear Engineering (in Physics and Applied Physics) 
Physics and Applied Physics 
Radiological Health Physics 

Students desiring to enroll in one of these curricula should ;; 
consult with the department involved. 

Department of Biological Sciences I J 

Robert M. Coleman, B.S. (Bates College), M. S. (University of New Hampshire), J 
Ph.D. (University of Notre Dame), Professor and Chairman 
Sydney S. Biechler, B.S. (Stanford University), Ph.D. (Pennsylvania State Univer- |< 
sity), Professor 

Timothy Macdonald, B.A., Ph.D. (University of Hawaii), Assistant Professor 
John C. Mallett, B.S. (College of the Holy Cross), M.S., Ph.D. (University ofi 
Rhode Island), Instructor 

Patricia G. Mulhall, B.S. (Utica College of Syracuse University), M.S. (Rensselaer 
Polytechnic Institute), Assistant Professor 
Nicholas G. Rencricca, B.S. (St. Francis College), M.S. (St. John's University), 
Ph.D. (Boston College), Assistant Professor 
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BIOLOGICAL SCIENCES PROGRAM 

The Department was established in the fall of 1968 and is 
presently housed in temporary quarters which have been substan- 
tially increased. New facilities are expected to be completed for 
occupancy during the 1972-73 academic year. An area of 30,000 
sq. ft. has been designed to include teaching laboratories, under- 
graduate research facilities, office-research modules and service 
areas such as animal quarters, rooms for instrumentation, prepa- 
ration and temperature control as well as X-ray, electron micro- 
scope and greenhouse facilities. 

The curriculum in the Biological Sciences is designed to pro- 
vide a sequence of liberal arts and science courses for a sound 
career foundation. Development of attitudes along with abilities 
is considered highly significant for a successful career. The impor- 
tance of a breadth of knowledge and understanding of related 
scientific disciplines is stressed for greater appreciation and com- 
prehension of biological principles and modern quantitative 
concepts. 

Upon graduation the biology major will find opportunities 
in teaching, industry, government and the medical services. The 
curriculum objectives chosen permit a sound preparation for 
graduate study in the biological sciences, medicine and dentistry. 

A written comprehensive examination is required of all 
majors. Students who have demonstrated high scholastic ability 
may conduct independent studies throughout the senior year. 
Emphasis is placed on completion of an original research project 
followed by an oral examination of the candidate's major courses 
and undergraduate thesis. 

SOPHOMORE YEAR 


First Semester 


81 

201 

Principles of Biology 

(3-3)4 

CH 

221 

Organic Chemistry 

(3-4)4 

MA 

203 

Calculus III 

(3-0)3 

PH 

201 

Physics 

(4-2)4 



Total hours 

(13-9)15 



Second Semester 


Bl 

202 

Principles of Biology 

(3-3)4 

CH 

222 

Organic Chemistry 

(3-4)4 

MA 

383 

Statistical Methods 

(3-0)3 



Two General Electives* 

(6-0)6 



Total hours 

(15-7)17 

*LL 

334 

Problems of Philosophy and 


SS 

304 

Psychology are recommended 
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JUNIOR YEAR 
First Semester 


Bl 

301 

Physiology 

(3-3)4 

Bl 

331 

Ecology 

(3-3)4 

CH 

335 

Principles of Physical Chemistry 

(3-3)4 



Technical Elective 

4 



Total hours 

16 



Second Semester 


Bl 

306 

Biochemistry 

(3-3)4 

Bl 

312 

Microbiology 

(3-3)4 

CH 

336 

Principles of Physical Chemistry 

(3-3)4 



Technical Elective 

4 



Total credit hours 

16 



SENIOR YEAR 

First Semester 


Bl 

411 

Research in Biology 

4 



or 




Biology Elective 


Bl 

451 

Seminar in Biology 

(1V2-0)1 

RS 

441 

Radioisotope Techniques 

(3-3)4 



General Elective 

(3-0)3 



Technical Elective or General Elective 

3 



Total credit hours 

15 



Second Semester 


Bl 

412 

Research in Biology 

4 



or 




Biology Elective 


Bl 

452 

Seminar in Biology 

(iy 2 -o)i 

Bl 

462 

Radiation Biology 

(3-0)3 



Two General Electives 

(6-0)6 



Technical Elective or General Elective 

3 



Total credit hours 

17 


Not more 

than a total of six credits of junior or 

senior AS 


subjects may be substituted for technical or general electives. 


BIOLOGICAL SCIENCES COURSE DESCRIPTIONS 

Bl 201 Principles of Biology (3-3)4 

[CHI 02, CHI 04] 

Part one of a basic course which includes an introduction to 
cell structure, cellular metabolism, molecular genetics, protein 
synthesis, bacteria and viruses, and systems of the human body. 

Bl 202 Principles of Biology (3-3)4 

[Bl 201] 

Part two of a basic course dealing with the structure, func- 
tion, and diversity of living organisms including a brief survey 
of the animal and plant kingdoms, photosynthesis, developmen- 
tal biology, population genetics, ecology and evolution. 

Bl 301 Physiology (3-3)4 

[Bl 202] 

Structural, chemical and physical aspects of important pro- 
cesses in mammals. Mechanims operative at the molecular, cel- 
lular, and organismic levels related to (1) intake, transport, 
metabolism and excretion of gases and nutrients, (2) immune 
protection, (3) muscle contraction and (4) integrative activity of 
the nervous and endocrine systems. 

Bl 306 Biochemistry (3-3)4 

[CH 222 or 224, CH 232 or 336 concurrently] 

Fundamental concepts in biochemistry including protein 
structure and biosynthesis; enzyme structures and mechanisms; 
nucleic acids and genetic development, metabolism; photosynthe- 
sis, cellular structure; functions and structure of carbohydrates, 
hormones, lipids, and hemins; chemical functions of organs. 

Bl 312 Microbiology (3-3)4 

[Bl 202] 

A study of the morphology and the chemical and physical 
activities of representative bacteria, yeasts, molds, viruses and 
animal parasites as related to man. The laboratory covers basic 
qualitative and quantitative techniques of microbiology with an 
introduction to selected immunochemical methods. 

Bl 331 Ecology (3-3)4 

[Bl 202] 

A course dealing with factors responsible for the relation- 
ships of living organisms to each other and to their natural 
environment. The nature and dynamics of the biotic community. 
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Bl 332 Botany (3-3)4 

An introduction to the plant kingdom dealing with the 
structure, function, and diversity of the different plant forms. 
The cytology, ecology, morphology, physiology, and taxonomy 
of plants will be considered. 

Bl 371 Genetics (3-3)4 

[Bl 202] 

The laws of biological inheritance. The molecular basis of 
heredity is stressed. Replication of DNA, genetic codes and fine 
structures of chromosomes are considered. 

Bl 411-412 Research in Biology (0-12) (0-12)8 

An individual, directed research program for senior biology 
majors selected on the basis of previous academic performance 
at the end of the junior year. Presentation of an acceptable thesis 
plan at the time of registration is required. 

Bl 421 The Environmental Biology of Man (3-0)3 

This course will be centered on Man as a biological entity. 
His chemistry, cellular design, and physiology will be described 
as well as his requirements for growth, repair, and reproduction. 
The extent to which he depends on other organisms and on 
chemicals in his environment to meet these requirements will 
be outlined. Specific examples will be cited to show direct or 
indirect imbalances in nature on Man's ability to meet his re- 
quirements. The importance of species interaction and their 
dependence on the physical environment will be emphasized. 
Not open to Biology majors. 

Bl 451-452 Seminar in Biology (IV 2 -O) (1V2-0)2 

Seminar discussion of selected topics of current research 
interest. Offered each semester by a different member in his 
special discipline. Student participation in the form of discussion 
and presentation of papers. For senior biology majors. 

Bl 456 Endocrinology (3-3)4 

[Bl 301] [Offered in alternate years] 

Structure and physiology of the endocrine glands. Emphasis 
will be given to the synthesis, transport, and mechanism of hor- 
mone action with regard to regulation of intermediary metab- 
olism and maintenance of an homeostatic microenvironment. 
Endocrine imbalances, resulting in disease will also be discussed. 
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Bl 462 Radiation Biology (3-3)3 

[B I 202, RS 441] 

A study of the interactions of radiations with living systems. 
The effects of ionizing radiation at the molecular, cellular and 
organismic levels. The acute and late effects in whole animals 
and the modification of radiation exposure by physical, chemical 
and biological factors. 

Bl 481 Immunobiology (3-3)4 

[BI 311] [Offered in alternate years] 

This course deals with the biology of the immune response 
with sections on antibody production, reaction with antigen, 
suppression, tolerance, protection and injury. 

Bl 506 Ecological Physiology (3-3)4 

[Bl 301, Bl 330] 

A consideration of physiological, evolutionary and environ- 
mental aspects of interactions between organism and environ- 
ment with special emphasis on homeostatic adaptations to biotic 
and abiotic environmental fluctuations. 

BI 513 Enzymology (3-0)3 

[Bl 306] 

The structure, properties, modes of activation, and mecha- 
nisms of action of some specific enzymes will be discussed, as 
well as general and specific methods for isolation, characteriza- 
tion and study. Enzyme kinetics, induction and repression, and 
isoenzyme systems will also be covered with emphasis on current 
findings. 

Bl 561 Electron Microscopy (2-3)3 

[Permission of Instructor] 

An introduction to the theory and operation of the trans- 
mission and scanning electron microscopes. Preparation of bio- 
logical specimens for EM viewing and photography will be 
stressed. Applications in biology will be discussed. 
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Department of Chemistry 

Philip S. Lamprey, B.S. (Lowell Technological Institute), Ph.D. (University of New 
Hampshire, Professor and Head 

William W. Bannister, B.S., Ph.D. (Purdue University), Associate Professor 
Eugene F. Barry, Jr., B.S. (Villanova College), Ph.D. (University of Rhode Island), 
Instructor 

Alexandre Blumstein, B.S. (Sorbonne), Ph.D. (Strasbourg University), Professor 
Barbara L. Brooks, B.S. (Lowell Technological Institute), Instructor 
Stuart B. Clough, B.S. (University of Massachusetts), M.Ch.E. (University of Del- 
aware), Ph.D. (University of Massachusetts), Assistant Professor 
Charles L. Daley, B.T.C. (Lowell Technological Institute), Professor 
George R. Griffin, B.S. (Indiana University), M.A. (Boston University), Ph.D. 

(Massachusetts Institute of Technology), Professor 
Judith A. Horine, B.A. (Rivier College), Assistant Professor 

Martin Isaks, B. S. (Purdue University), M.S. (Iowa State University), Ph.D. (Uni- 
versity of Cincinnati), Associate Professor 
Stanley C. Israel, B.S. (Parsons College), Ph.D. (Lowell Technological Institute), 
Assistant Professor. 

Ernest P. James, B.T.C., M.S. (Lowell Technological Institute), Professor 
Albert D. Kowalak, B.S. (College of William and Mary), M.S., Ph.D. (Virginia 
Polytechnic Institute), Associate Professor 
Vasilis Lavrakas, B.S. (University of Massachusetts), M.S. (Tufts University), Pro- 
fessor 

Irving Lipschitz, B.A., M.S. (New York University), Ph.D. (Virginia Polytechnic 
Institute), Assistant Professor 

Robert J. Peirent, B.S., M.S. (Lowell Technological Institute), Professor 
James B. Pierce, B.S. (Thiel College), M.S., Ph.D. (Case Institute of Technology), 
Professor 

Chong Wa Pyun, B.S., M.S. (Seoul National University), Ph.D. (Brown Univer- 
sity), Associate Professor 

Harry Rubinstein, B.S. (Brooklyn College), Ph.D. (Purdue University), Professor 
Joseph C. Salamone, B.Sc. (Hofstra University), Ph.D. (Polytechnic Institute of 
Brooklyn), Assistant Professor 

Allen Scattergood, A.B. (Columbia University), Ph.D. (Princeton University), 
Professor 

Sami A. Shama, B.Sc (Cairo University), M.S. (Lowell Technological Institute), 
Instructor 

Judith A. Tilden, B.A. (Emmanuel College), Instructor 

Arthur C. Waterson, Jr., B.S. (Geneva College), Ph.D. (Brown University), Professor 
Charles R. Wilson, B.S. (Lowell Technological Institute), Instructor 
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CH T^fl^Hculum^Cte'mistry is designed to provide both a 

tHor^^le^eof^^pdnbip'esand^h^. 

bJSSS In "includes essential sublets in £*£ £ 

ics, and through anelec tv. a sy Sated ience an d engi- 
broaden h.s education b ‘ a minimum of eigh- 

inTrequimments Tor^rowth and advancement in the present- 
day Professional life ol ^ lhe C ^' curr , culum may se lec. any of 

several Avenues £ doping 

S3 S ^rS a LS d production, and 
Sa ' eS Th e curriculum has 

Professional Training of th desi „ ned to meet the latest 

required subjects a nd cr ^‘ satisfactorily completing such 

recommended standards 1 1 . h h ACS and a re eligi- 

&WafflS!p” K£S£ after two years. 


170 




SOPHOMORE YEAR 




First Semester 


CH 

207 

Inorganic Chemistry 

(3-3)4 

CH 

221 

Organic Chemistry 

(3-4)4 

MA 

203 

Calculus III 

(3-0)3 

MA 

361 

Digital Computer Programming 

(2-0)2 

PH 

201 

Physics 

(4-2)4 



Total hours 

(15-9)17 



Second Semester 


CH 

210 

Analytical Chemistry 1 

(3-4)4 

CH 

222 

Organic Chemistry 

(3-4)4 

CH 

232 

Physical Chemistry 

(3-3)4 

MA 

204 

Calculus IV 

(3-0)3 



Total hours 

(12-11)15 



JUNIOR YEAR 

First Semester 


CH 

311 

Analytical Chemistry II 

(3-4)4 

CH 

333 

Physical Chemistry 

(3-3)4 

LL 

261 

Elementary Technical German 

(3-0)3 



Two General Electives 

(6-0)6 



Total hours 

(15-7)17 



Second Semester 


CH 

442 

Advanced Inorganic Chemistry 1 

(3-0)3 

LL 

262 

Elementary Technical German 

(3-0)3 



Chemistry Elective 

3 or 4 



Two General Electives 

(6-0)6 



Total credit hours 

15 or 16 



SENIOR YEAR 

First Semester 




Chemistry Elective 

3 or 4 



One Technical Elective 

3 



Two General Electives 

6 



One Technical or General Elective 

3 



Total credit hours 

15 or 16 


Second Semester 

Chemistry Elective 3 or 4 

One Technical Elective 3 

Two General Electives 6 

One Technical or General Elective 3 

Total credit hours 15 or 16 

The Technical Electives in the Junior and Senior years must 

nclude chemistry subjects which will provide a minimum of 60 
:ontact hours of laboratory instruction. Recommended laborato- 
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, • i a r\A CH 342 CH 403 and 404, CH 407 

• i a minimum of 18 credits in Humanities and Social Stud 
ies not including elementary foreign language, composition, or 
commumMtion subjects^ ^ ^ ^ and S enior 

* — 5 

that this substitution be made in the Senior year. 


com 


CHEMISTRY COURSE DESCRIPTIONS 

CH 101 Chemical Principles 


(4-0)3 


Rasic concepts of Chemistry including nomenclature, stoi 
of atomic theory. 

Chemical Principles 

[CH 101] 


CH 202 


Basic chemical concepts including the modern a PP^ch to 

SSSSSaSSSSsss 

Chemical Principles Laboratory (O ' 2 ) 1 


CH 103 


f( 


solvi 

Inti 

neb 


lit 


(4-0)3 L 


An experimental study of chemical principles and chemical 

transformations. Reactions ^ periodic \able. 

compounds are examined a arnuaintine students withi 

Considerable emphasis is “to quantitative 

techniques, methods and mstr methods of chemical 

separathan^maction^" organic synthesis, formula determination 
and absorption spectroscopy. j „ 

Chemical Principles Laboratory 

[CH 103] 




CH 104 


' 
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rate, heat of reaction, redox potential and pH. Analytical chem 
onVV ?1 UC u d W,th acid - base *"cl oxidation reduction titra- 
encouraged ° bserVatl ° n and lo S ical deduction techniques are 

CH 207 Inorganic Chemistry n 

[CH 102] 1)4 

The chemical behavior, structures, methods of preoaration 
and nomenclature of the more important elements and their 
compounds. The laboratory illustrates basic prSes used Tn 
the preparation and study of inorganic compounds. 

CH 210 Analytical Chemistry I ( 3 . 4)4 

Th's course will focus on the evaluation of analytical data 

tinn' and ^ n ? n ‘ ac l ueous acid-base systems; oxidation-reduc- 
tion and complexation equilibria; solubility and precipitation 
solvent extracfon, i on - exc h a ng e and chromatographic methods' 

me we H° rat . 0ry th ? Student wiM P ed °rm experiments™ gray - 
metric and volumetric methods of analysis. 8 

CH 221 Organic Chemistry (3_4 )4 

nicm Ke r rnel " eleCtr0n i C , formulation ' nomenclature and mecha- 
nism of reaction of the following classes of chemical species- 

a7e n „ a es m ali<vn«f S multia,omic ™lecules and ions, alkanes! 
aikenes, alkynes, other non-aromatic hydrocarbons alkvl ha- 

dia^k |° r ^ anometa, * ics ' - alkanols, alkyl esters of inorganic acids 
alkyl ethers, alkanoic acids and derivatives. The laboratory 
or consists of practice in planning and carrying out reactions 
to form products isolable by distillation. reactions 

CH 222 


Organic Chemistry 

[CH 221] 


(3-4)4 


sgiSSiSS 

including' ^^ochemistry^^arboliydrate^arenes^ry^hai'ides 5 

nT Lt.T'Tr, h r* 0Carbons a " d derivatives; heterocydics 
Hacta ° ld n ! i a „ T n he lab °: a,0ry wo / k consists of instruction and 

°rm »l>d products isolable by crystallization '° 
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CH 223 Introductory Organic Chemistry I (3-0)3 

[Primarily for students not majoring in Chemistry] 

Lectures in this course will include discussions of structures 
(with emphasis on molecular orbital theory and stereochemistry), 
classification by functionality, nomenclature, syntheses, and reac- 
tions and reaction mechanisms of organic compounds. 

CH 224 Introductory Organic Chemistry II (3-0)3 

[CH 223] 

A continuation of the first semester subject (CH 223). 

CH 225 Introductory Organic Chemistry Laboratory I (0-4)1 

Laboratory work in this course is scheduled to accompany 
topic presentations in the lecture phase of the course (CH 223), 
and will be devoted to product separation and purification tech- 
niques, and methods of synthesis of industrially important organic 
compounds. 

CH 226 Introductory Organic Chemistry Laboratory II (0-4)1 

[CH 225] 

A continuation of the first semester lab course (CH 225). 

CH 232 Physical Chemistry (3-3)4 

[MA 203] 

Basic physical chemical approaches to studies of gases, laws 
of thermodynamics, solution properties, chemical and phase 
equilibria. For chemistry majors only. 

CH 311 Analytical Chemistry II (3-4)4 

The course will introduce the student to the modern instru- 
mental methods of chemical analysis. The following techniques 
will be discussed: flame photometry; emission, atomic absorp- 
tion, ultraviolet, infrared and nuclear magnetic resonance spec- 
troscopy; potentiometry, electrolysis, coulometry, polarography, \ 
and amperometry; thermogravimetric and differential thermal 
analysis. Experiments emphasizing these techniques will be con- 
ducted by the student in the laboratory. 


CH 321 Organic Chemistry Laboratory II (1-6)3 

[CH 222] 


A continuation of CH 222 laboratory involving additional 
laboratory work in organic chemistry with emphasis on modern 
techniques of synthesis. 


H 

'eat. 

<tkn 
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CH 333 Physical Chemistry (3-3)4 

[CH 232] 

Introduction to principles of statistical mechanics, kinetics, 
electrochemistry, and atomic and molecular structure. 

CH 335 Principles of Physical Chemistry (3-3)4 

[MA 203] 

Similar to CH 232 and 333 but designed for students not 
majoring in Chemistry. 

CH 336 Principles of Physical Chemistry (3-3)4 

[CH 335] 

A continuation of CH 335. 

CH 342 Organic Qualitative Analysis (1-6)3 

[CH 222] 

Methods of identification of "unknown" organic substances 
whose properties have been previously published in the chemi- 
cal literature. 

CH 403 Introductory Physical Chemistry (3-0)3 

of Macromolecules 

[CH 222 or 224, CH 333 or 336] 

An introduction to the physical chemistry of polymers, 
including molecular weight distributions and averages, polymer 
solutions, fractionation, methods of molecular weight determi- 
nation, and structure and properties in the rubbery, glassy, and 
crystalline states. 

CH 404 Introductory Organic Chemistry (3-0)3 

of Macromolecules 

[CH 222 or 224, CH 333 or 336] 

The organic chemistry of monomers and polymers including 
condensation and addition polymerization, copolymerization, 
mechanism of ionic and free radical polymerization, preparation 
of monomers and stereospecific polymers, naturally occurring 
and industrially important polymers. 

CH 405 Polymer Laboratory I (0-4)1 

[CH 222 or 224, CH 333 or 336] 

An introductory laboratory in polymer science concerned 
ofllwith the characterization of polymers by solubility, viscosity and 
heat of polymerization, the kinetics of condensation polymeriza- 
tion, and the preparations of various polymers by means of the 
techniques of low temperature condensation, suspension and 


emulsion polymerization, the purification of polymers and the 
preparation of foams and inorganic polymers. 


CH 406 Polymer Laboratory II (0-4)1 

[CH 222 or 224, CH 333 or 336] 

An introductory laboratory in polymer science concerned 
with the preparations of resins and elastomers, polymerization 
by anionic initiation and oxidative coupling, fractionation of 
polymers, kinetics of addition polymerization, chain transfer, co- 
polymerization and reactivity ratios, thermogravimetric analysis 
and differential thermal analysis. 

CH 407 Undergraduate Thesis (0-9)3 

[Permission of Department Head and Instructor] 

Open only to Seniors majoring in chemistry. Research in 
analytical, organic, inorganic, physical, and polymer chemistry. 

CH 408 Undergraduate Thesis (0-9)3 

A continuation of CH 407. Both semesters must be taken 
and not more than six credits may be used in meeting degree 
requirements. Letter grades are given in both semesters. A writ- 
ten thesis is required following the conventional form of intro- 
duction, literature survey, results and conclusions. One copy of 
the thesis must be filed with the department office. 

CH 409 History of Chemistry (1-0)1 

A seminar course devoted to the discussion of the historical 
development of chemical principles. Each student is required to 
present to the class a paper for discussion. 

CH 413 Nuclear Magnetic Resonance (3-0)3 

and Electron Spin Resonance Spectroscopy 

[CH 432] 

An introduction to the essentials of nuclear and electron 
spin resonance is presented to illustrate the scope and applica- 
tion of the method. May be taken for graduate credit. 

CH 423 Advanced Organic Chemistry (3-0)3 

[CH 222] 

Extension of introductory organic chemistry for chemistry 
majors. Organic compounds and reactions are discussed in terms 
of reaction mechanisms, structure-reactivity and stereochemistry. 

CH 424 Advanced Organic Chemistry (3-0)3 

[CH 222] 

Synthesis of organic molecules. Selected reagents and tech- 
niques are discussed with emphasis on the scope and limitations 
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of these reactions. The reaction mechanisms are also discussed. 

CH 431 Advanced Physical Chemistry I (3-0)3 

[CH 333 or equivalent] 

Extension of introductory physical chemistry. Open to se- 
niors and first year graduate students in chemistry and related 
fields. In the first semester, emphasis is placed on quantum 
chemistry of atoms and molecules. 

CH 432 Advanced Physical Chemistry II (3-0)3 

[CH 431 or equivalent] 

Continuation of CH 431, with emphasis on classical and sta- 
tistical thermodynamics of systems of chemical interest. 

CH 434 Colloid and Surface Chemistry (3-0)3 

[CH 232 or CH 335] 

Theory of colloidal systems including physical chemistry of 
surfaces, electrokinetic phenomena and molecular kinetic and 
optical properties of colloids. Consideration is also given to thin 
layers and to foams and emulsions including the preparation of 
lyophobic colloidal systems, and the stability of lyophobic sols. 

CH 442 Advanced Inorganic Chemistry I (3-0)3 

[CH 333] 

A theoretical treatment of the structure of the atom and in- 
organic compounds, with emphasis on physical-chemical princi- 
ples. Included are such topics as wave mechanics, theories of the 
chemical bond, crystal field theory, ligand field theory, and inor- 
ganic stereochemistry. 

CH 445 Advanced Inorganic Chemistry II (3-0)3 

A continuation of CH 442 with emphasis on the dynamics 
of inorganic systems. Topics include reactions in aqueous sol- 
vents, thermodynamics of coordination compounds and kinetics 
of fast reactions including stopped flow and temperature jump 
techniques. 

CH 481 Radiochemistry (2-3)3 

[CH 102, MA 204, PH 202] 

An introduction to the fundamentals of radioactivity and 
radiochemistry. The laboratory work is directed to the detection 
and measurement of radioactivity. Designed primarily for majors 
in chemistry and allied fields. 
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CH 482 Radiochemistry (2-3)3 

[CH 481] 

A continuation of CH 481 with emphasis on the applications 
of chemical and nuclear principles and practices toward the 
preparation and separation of radionuclides. The laboratory ex- 
periments use such well-known techniques of separation as sol- 
vent extraction, ion-exchange, precipitation, coprecipitation and 
electrochemical displacement. 

CH 484 Elements of Radiochemistry (2-3)3 

Chemical principles are reviewed and their applications to 
radiochemistry are discussed. Such topics as separation proce- 
dures and chemical identification of nuclides, radiation chemis- 
try, and study of fission products are included in the course. 

CH 502 Color Science (2-3)3 

An analytical course of the concepts and methods of ab- 
sorption and reflectance spectrophotometry, and color measure- 
ment. Encompasses both theoretical and applied methods for 
determining qualitative and quantitative composition of colored 
substances in transparent and opaque materials such as liquids, 
paper, plastics, textiles, etc. Quantitative measurement of color, 
color difference, color matching and formulation by instrumen- 
tal means based on the CIE and other trichromatic coordinate 
systems are studied. Computer usage and computer program 
developing problems are employed. 

CH 513 Spectroscopy (3-0)3 

[CH 431 and 432] 

A presentation of molecular spectra and molecular structure 
is presented to illustrate the empirical results and the theoretical 
background necessary to interpret the results. 

CH 514 Advanced Analytical Chemistry (3-0)3 

[CH 431 or equivalent] 

An emphasis is placed on the determination of molecular 
structure by modern analytical methods, and the effect of molec- 
ular structure on chemical reactions. 

CH 515 Chemical Literature (1-0)1 

Use of the chemical library, journals, reference works and 
other technical publications pertaining to chemical subjects. 
Exercises in finding, assembling and using such data. 
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CH 516 


(1-3)2 


Advanced Laboratory Technique 

A study of the theory and application of the more advanced 
techniques and equipment in the preparation and purification of 
organic compounds, including high efficiency fractionation, vac- 
uum and molecular distillation, hydrogenation and reactions in 
inert atmospheres. 

CH 517 Glass Working (1-1)1 

Fundamental techniques in the preparation and assembling 
of glass apparatus. 

CH 519 Environmental Chemistry (3-0)3 

[CH 311 or equivalent] 

A study of the reactions involving atmospheric and aquatic 
pollutants. Included are such topics as the oxides of nitrogen, 
carbon, and sulfur, particulate matter in air, and equilibria occur- 
ring in natural waters. Approved "wet" and instrumental meth- 
ods of analysis for pollutants of current interest are also presented. 

CH 521 Physical Organic Chemistry (3-0)3 

Modern and Classical Methodology in the study of organic 
reactions. Fast reactions, linear free energy relationships, tracer 
methods, instrumental techniques and other selected topics will 
be covered. 

CH 522 Physical Organic Chemistry (3-0)3 

[CH 424] 

This is a course in theoretical organic chemistry. General 
topical coverage includes polarization effects, intermolecular 
forces including hydrogen bonding, reactivity indices, transition 
state theory and activation parameters, electronically excited 
organic molecules, isotope effects, stereoselection in elementary 
organic reactions, and selected special topics. 

CH 523 Organic Reaction Mechanisms and Structures (3-0)3 

Designed to provide insight into how reactions occur and 
how the reaction mechanism is studied. Emphasis is placed on 
bonding, substitution and elimination processes, stereochemistry,, 
and conformational analysis. For graduate students only. 
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CH 524 Organic Synthesis (3-0)3 

Mechanism, scope, and limitations of important selected 
types of reactions, and design of synthetic sequences. Emphasis 
is placed on reduction, oxidation, halogenation, alkylation, and 
acylation. For graduate sttudents only. 

CH 531 Statistical Thermodynamics (3-0)3 

[CH 432 or equivalent] 

Fundamentals of equilibrium statistical mechanics; classical 
and quantum statistics. Molecular theories of gases, crystals, and 
liquids, with emphasis on chemical aspects. Electrolyte and non- 
electrolyte solutions, polymer and polyelectrolyte systems, chem- 
ical equilibria and reaction rate processes. Also, introduction to 
nonequilibrium statistical theories. 

CH 534 Quantum Chemistry (3-0)3 

[CH 431 or equivalent] 

Principles and methods of quantum mechanics with special 
attention to chemical applications, such as electronic structure 
of atoms and molecules, vibration and rotation of molecules, 
and interaction of radiation with matter. 

CH 535 Advanced Topics in Physical (3-0)3 

Chemistry 

[Permission of instructor] 

Selected topics and recent advances in physical chemistry. 
Selection of topics is at the discretion of the instructor. 

CH 536 Advanced Topics in Physical 

Chemistry 

[Permission of instructor] 

Same as CH 535, with different topics. 

CH 540 Chemical Kinetics 

[CH 443 or equivalent] 

The theoretical and empirical treatment of chemical kinetic 
data as well as the methods of obtaining these data. Determina- 
tion of the order of reactions, factors influencing rates, appli- 
cation of rate studies in establishing hypotheses for reaction 
mechanism, collision theory, and absolute rate theory. 


(3-0)3 


(3-0)3 
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CH 543 Modern Inorganic Chemistry I (3-0)3 

[CH 333 or equivalent] 

Similar to CH 443 but designed specifically for graduate stu- 
dents. Emphasis is placed on the theoretical-physical concepts 
of importance to inorganic chemists. 

CH 544 Modern Inorganic Chemistry II (3-0)3 

[CH 543] 

A continuation of CH 543 with emphasis on the mecha- 
nisms of inorganic reactions. 

CH 561 Advanced Organic Synthesis (3-0)3 

[CH 523 and 524, or equivalent] 

The application of known organic reactions to synthesis of 
chemical species in such fields as terpenes, steroids, alkaloids, 
antibiotics. Theoretical implications of organic reactions are also 
discussed. 

Offered in alternate years. 

CH 563 Chemistry of Natural Products (3-0)3 

[CH 568, CH 311 or equivalent] 

This course will cover the proof of structure of various types 
of natural products, approaches to the total synthesis of same 
and also the biosynthetic pathways. 

CH 564 Organic Qualitative Analysis (1-6)3 

Similar to CH 342 but designed for graduate students major- 
ing in chemistry. 

CH 565 Heterocyclic Chemistry (3-0)3 

Classification, nomenclature, structure, synthesis, and utility 

of the more important classes of heterocyclic compounds. 
Offered in alternate years. 

CH 568 Structural Analysis (3-0)3 

Practical application of instrumental data in the determina- 
tion of the structure of organic compounds. Includes mass spec- 
troscopy, ultra violet spectroscopy, infrared spectroscopy and 
nuclear magnetic resonance spectroscopy. 
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POLYMER SCIENCE 


PS 503 Advanced Polymer Science I (3-0)3 

[Permission of Instructor] 

Introduction to chain statistics and thermodynamics of ma- 
cromolecular solutions, methods of study of molecular weight 
and chain conformations, and the properties of polymers in bulk 
including viscoelasticity and crystallinity. 

PS 504 Advanced Polymer Science II (3-0)3 

[Permission of Instructor] 

A study of the principles of condensation, free radical, ionic, 
coordination and ring-opening polymerization. The topics include 
the concepts of step-growth and chain-growth polymerization, 
the effect of polymerization technique on reaction kinetics and 
molecular weight and molecular weight distribution, and the 
evaluation of reactivity ratios in copolymerization reactions. 

PS 505 Polymer Preparation and Characterization I (0-4)1 

[Permission of Instructor] 

A laboratory course designed to acquaint the graduate stu- 
dent with the techniques used in the syntheses and characteriza- 
tion of macromolecules. 

PS 506 Polymer Preparation and Characterization II (0-4)1 

[Permission of Instructor] 

An advanced laboratory in polymer science concerned with 
the instrumental study of macromolecules by utilization of os- 
mometry, light scattering, gel permeation chromatography, vapor 
pressure osmometry, infrared spectroscopy, thermogravimetric 
analysis and differential thermal analysis. 

PS 511 Biopolymers (2-0)2 

[Permission of Instructor] 

Conformation and configuration of vinyl polymers and poly- 
peptides. Helix-coil transitions in proteins and polypeptides. Bio- 
logical specificity and macromolecular structure. Synthesis of 
stereoregular polypeptides. Structure and physical properties of 
nucleic acids. Relations of synthetic polymers to naturally occur- 
ring polymers. 
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PS 512 


( 2 - 0)2 


Bulk Properties of Polymers 

[Permission of Instructor] 

Structure and properties of bulk polymers in the glassy, rub- 
bery, and crystalline states. Topics covered include chain statis- 
tics, rubber elasticity, glass transition, segmental motion and 
viscoelasticity. 

PS 549 Physical Chemistry of Macromolecules I (2-0)2 

[CH 503 or equivalent] 

Physical chemistry of polymers, including structure and con- 
formation, chain statistics, molecular weight distributions and 
averages, polymerization kinetics and classical and statistical 
thermodynamics of polymer solutions. 

PS 550 Physical Chemistry of Macromolecules II (2-0)2 

[CH 549 or equivalent] 

Optical and hydrodynamic properties of polymer solutions. 
Methods of determination of structural parameters, including 
light scattering, viscometry, and other techniques. 

PS 553 Organic Chemistry of Macromolecules (2-0)2 

[PS 503, 504] 

An advanced study in polymer science concerned with the 
syntheses of macromolecules and their mechanisms of formation. 
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Department of Mathematics 

I. Jacob Weinberg, B.S. (Yeshiva University), S.M., Ph.D. (Massachusetts Institute 
of Technology), Professor and Chairman 

Donald L. Ameen, B.S. (Lowell Technological Institute), M.S. (Cornell University), 
Assistant Professor 

Edward F. Baldyga, B.A., M.A. (University of Connecticut), Instructor 
Maurice Beren, B.S. (Massachusetts Institute of Technology), Instructor 
Stephen J. Bodor, B.S., M.S. (Lowell Technological Institute), Professor 
Anne Marie Hurley, A.B. (Emmanuel College), Instructor 

Pasquale Condo, B.S. (Purdue University), M.S. (Lowell Technological Institute), 
Assistant Professor 

Angelo Dadoly, B.S. (Boston University), M.Ed. (Boston State College), Assistant 
Professor 

Robert K. Devejian, B.S. (Tufts University), M.A. (Bo’ston University), Professor 
Alan W. Doerr, B.A. (Marist College), M.A. (Hunter College), Assistant Professor 
James H. Doherty, B.A. (University of New Hampshire), Associate Professor 
M. Brendan Fleming, B.S., M.A. (Boston College), Professor 

Michael Grossman, B.S. (Tufts University), M.A. (Yale University), Assistant 
Professor 

Mary C. Hall, A.B. (Regis College), M.Ed. (Boston University), Associate Professor 
Edward R. Hogan, A.B., M.A., Ph.D. (Syracuse University), Instructor 
Alan Kaplan, B.S. (University of Massachusetts), M.S., Ph.D. (Syracuse University), 
Assistant Professor 

Thomas G. Kudzma, S.B. (Massachusetts Institute of Technology), A.M. (Harvard 
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Thomas F. McElIigott, A.B. (Mt. St. Mary's College), Ed.M. (Boston University), 
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C. Robert Montgomery, B.A. (Boston University), P.E., Assistant Professor 
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Andrew A. Oullette, B.S. (Brown University), Professor 

Ira E. Over, Jr., B.S. (University of Maryland), M.S. (Xavier University), Assistant 
Professor 

Peter D. Rosenbaum, A.B., Ph.D. (Massachusetts Institute of Technology), In- 
structor 

Bernard Shapiro, B.S. (Lowell Technological Institute), S.M. (Massachusetts Insti- 
tute of Technology), Associate Professor 
Arthur D. Talkington, B.E. (University of Chicago), M.A. (University of Missouri), 
Associate Professor 

Virginia S. Taylor, B.S. (Syracuse University), M.A. (Western Michigan University), 
Associate Professor 
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MATHEMATICS PROGRAM 


The objectives of the Mathematics program are twofold: (1) 
to provide the student with the opportunity to become acquaint- 
ed with the major areas of modern mathematics — algebra, anal- 
ysis, geometry and applied mathematics, including computing 
science and numerical analysis, and (2) to enable him to achieve 
a certain mastery in depth of one or more of these areas. 

As designed, the curriculum exceeds the minimum recom- 
mendations of the Committee on Undergraduate Programs in 
Mathematics of the Mathematical Association of America for col- 
lege mathematics programs. It provides a strong basis both for 
subsequent graduate study and for employment in the several 
fields of teaching and industry. 


SOPHOMORE YEAR 


First Semester 


MA 203 
MA 211 


MA 204 
MA 221 
MA 361 




s/lA 301 

4A 305 


Calculus III 

Fundamental Concepts in Mathematics 
Language Elective 
Technical Elective 
General Elective 

Total hours 

Second Semester 

Calculus IV 
Linear Algebra 

Digital Computer Programming 
Language Elective 
General or Technical Elective 
General Elective 

Total hours 


JUNIOR YEAR 
First Semester 

Applied Mathematics I 
Introduction to Real Analysis I 
Mathematics Elective* 

Elective 

General Elective 


Total hours 

To be approved by the Department 


3 

3 

3 

3 

3 

15 


3 

3 

2 

3 

3 

3 

17 


3 

3 

3 

3 

3 

15 
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Second Semester 

MA 302 Applied Mathematics II 

MA 306 Introduction to Real Analysis II 

Mathematics Elective* 

Elective 

General Elective 


*To be approved by the Department 


Total hours 


3 

3 

3 

3 

3 

15 


SENIOR YEAR 
First Semester 

MA 411 Complex Variables I 

MA 421 Modern Algebra I 

Mathematics Elective* 

General or Technical Elective 
General Elective** 

Total hours 

*To be approved by the Department 
**ROTC students may substitute AS 401 

Second Semester 

Mathematics Elective* 

Mathematics Elective* 

Mathematics Elective* 

General or Technical Elective 
General Elective** 

Total hours 

*To be approved by the Department 
**ROTC students may substitute AS 402 


MATHEMATICS COURSE DESCRIPTIONS 


3 

3 

3 

3 

J_ * 

15 


d( 

d 

tic 

of 

w 


or 

lex 

:oji( 

:atic 


MA 101 Mathematical Analysis I (3-0)3 


Review of algebra, factoring, functions and graphs, linear 
equations, exponents and radicals, quadratic equations, inequal- 
ities, mathematical induction, progressions, logarithms, mathe 
matics of investment, permutations and combinations. 


^t( 


*tri( 


Hal 


MA 102 


Mathematical Analysis II 

[MA 101] 


(3-0)3 


PI 2 


Calculus with applications in economics and management 
science: straight line, limits, tangent lines, derivatives, max-mir 
problems, implicit differentiation, business applications to deriva- 
tives, integral calculus with applications to management science 


fxa 


f>( 

Pot's 
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MA 103 


Calculus I 


(3-0)3 

Functions and graphs, equations of straight lines, differentia- 
tion of algebraic functions, differentials, maxima and minima; the 
indefinite integral and area under a curve. 

MA 104 Calculus II (3-0)3 

[MA 103] 

Applications of integration including volume, length of arc, 
curvature, work and center of gravity. Methods of integration 
including parts, partial fractions and trigonometric substitution. 
Differentiation and integration of trigonometric functions and 
transcendental functions. Plane analytic geometry. 

MA 201 Mathematical Analysis III (3-0)3 

[MA 102] 

Sets, set operations, logical statements, Boolean algebra, 
decision making bodies, binary arithmetic, digital computers 
(design and operation), functions and managerial planning, func- 
tions and their use in economics and business, and mathematics 
of investment and finance. 

i MA 202 Mathematical Analysis IV (3-0)3 

[MA 201] 

! Linear programming with graphs and ordinary algebra, vec- 
or algebra and matrix algebra used in linear programming, sim- 
plex method, transportation method, differential calculus, limit 
oncept and continuity of a function, integral calculus and appli- 
ations of calculus in business operations. 

4A 203 Calculus III (3-0)3 

[MA 104] 

Hyperbolic functions. Determinants. Polar coordinates. Para- 
metric equations. Vector algebra, scalar and vector products, 
actor calculus, differentiation of vectors and their products, 
quations of lines, planes and surfaces. Partial derivatives, direc- 
onal derivative, gradient. 

i 

I A 204 Calculus IV (3-0)3 

[MA 203] 

Exact differential. Multiple integrals including volumes, areas, 
enter of gravity and moments of inertia. Infinite series including 
ylor's theorem. Introduction to ordinary differential equations, 
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first order equations and linear equations with constant coeffi- 
cients. 


MA 211 Fundamental Concepts in Mathematics (3-0)3 

The logic of mathematical operations. Quantified statements. 
Methods of proof. Disproofs. Elementary set theory. Ordered 
pairs and functions. Axiomatic introduction to the real number sys- 
tem including the Dedekind axiom and mathematical induction. 


MA 221 Linear Algebra (3-0)3 

[MA 211] 

Vectors in R n , vector spaces, matrices, linear mappings, mat- 
rix associated with a linear map, eigenvalues and eigenvectors, 
diagonalization of matrices, applications in R n . 


MA 301 


Applied Mathematics I 

[MA 204] 


(3-0)3 


Vector analysis, review of vector algebra and vector calculus, 
divergence theorem, Green's Theorem and Stokes' Theorem; Or- 
dinary differential equations, first order equations, linear equa- 
tions with constant coefficients. Applications. 


MA 302 


Applied Mathematics II 

[MA 301] 


(3-0)3 


Series solution of ordinary differential equations, Bessel func- 
tions, Legendre functions. Ordinary differential equations bound- 
ary value problems, Fourier series and integrals. Partial differential 
equations of physics and engineering, separation of variables. 


MA 303 


Applied Mathematics III 

[MA 204] 


(3-0)3 %{\ 


Algebra of vectors, matrices and determinants. Vector cal- 
culus. Vector and scalar fields. Coordinate transformations. Diver- 
gence Theorem. Green's Theorem. Stokes' Theorem. Eigenvalues,* 
eigenvectors. Applications to physics and engineering. 


MA 305 


Introduction to Real Analysis I 

[MA 211] 


(3-0)3 


Equivalence and countability. Sets and sequences of realf 
numbers. Metric spaces. 
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MA 306 Introduction to Real Analysis II (3-0)3 

[MA 305] 

Limits and continuity in metric spaces. The Riemann integral 
and the derivative. 

MA 311 Applications of Linear Algebra (3-0)3 

[MA 221] 

Bilinear forms, Hamilton-Caley Theorem, the Spectral Theo- 
rem, Jordan normal form, matrix calculus. Applications to differ- 
ential equations, Fourier series. 

MA 315 Complex Variables for Engineers (3-0)3 

[MA 204] 

Complex variables with emphasis on Electrical Engineering 
applications. Analytic functions, Cauchy-Riemann conditions. 
Line integrals, Cauchy's integral formula and residues. Singulari- 
ties. Taylor and Laurent series. 

MA 334 Projective Geometry (3-0)3 

[MA 211] 

Foundations of geometry, homogenous coordinates, projec- 
tive spaces, conics, linear transformations and surfaces. 

MA 335 Differential Geometry (3-0)3 

[MA 211] 

Applications of analysis to the study of space curves and 
surfaces. 

MA 361 Digital Computer Programming (2-0)2 

Programming principles of the FORTRAN language including 
nput-output, arithmetic, control and specification statements, 
subroutines and advanced techniques. Students will process 
everal problems on the Institute's computer. 

AA 362 Numerical Analysis (3-0)3 

111 [MA 203 and M A 361] 

Theory and application of numerical techniques including 
^ rror analysis, linear, non-linear and differential equations, ma- 
ices, interpolation, numerical integration and curve fitting, 
omputer solutions are emphasized. 

■ 

i 


189 


MA 363 Introduction to Computing (3-0)3 

Types of computers and their operation. Characteristics, 
storage and calculation principles. Addressing schemes. Com- 
puter arithmetic and logic, numbering systems, instruction codes, 
input-output organization and devices. 

MA 371 Number Theory (3-0)3 

[MA 211] 

Congruences and residue classes, quadratic residues. Dio- 
phantine equations, number theoretic functions, distribution of 
primes. 

MA 381 Operations Research I (3-0)3 

[MA 104 or MA 102] 

The use of decision models in industrial systems. Quantita- 
tive approach to the industrial alternative. Fundamentals of prob- 
ability and statistics, PERT techniques, methods of optimization 
using calculus, inventory control models and queuing models. 

MA 382 Operations Research II (3-0)3 

[MA 381] 

A continuation of MA 381. Topics include: linear program- 
ming, transportation models, nonlinear programming, dynamic i 
programming, games and strategies. Markov analysis, and simu- 
lation techniques. 

MA 383 Introduction to Statistics (3-0)3 

Sets and probability laws, random variables, mathematical 
expectation, measure of central tendency and variance. Study of 
discrete and continuous probability distribution, sampling theory, 
tests of hypothesis. Regression and correlation. 

MA 407 Introduction to Probability Theory (3-0)3 : 

[MA 204] 

Probability functions and densities, expectations. Moments 
of probability distributions. Central limit theorem. 

MA 408 Introduction to Mathematical Statistics (3-0)3 

[MA 407] 

Sampling, decision theory, estimation, hypothesis testing 
regression and correlation. ;| ^ 
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MA 421 


(3-0)3 


Modern Algebra I 

[MA 221] 

Elementary group theory; groups, cosets, normal subgroups, 
quotient groups, isomorphisms, homomorphisms, series of groups, 
the Sylow Theorems, free groups and homology groups. 


MA 422 Modern Algebra II (3-0)3 

[MA 421] 

Elementary ring and field theory, quotient rings and ideals, 
( homomorphisms of rings, rings of polynomials, algebraic exten- 
sions, automorphisms of fields, separable extensions. Galois The- 
ory. Introduction to categories and functors. 

MA 431 Topology I (3-0)3 

[MA 211] 

i 

Cardinality, partially ordered sets and Zorn's lemma, topol- 
)n ogy of the line and plane, topological spaces, continuity and 
Is topological equivalence. 

])] MA 432 Topology II (3-0)3 

[MA 431] 


im Metric and normed spaces, compactness, connectedness, 
mk product spaces, function spaces, fundamental group. 

m I 

VIA 433 Matrix Theory (3-0)3 

[MA 204] 

1 - 0)3 

Algebra of vectors, matrices and determinants. Linear trans- 
it^ ormations and vector spaces. Characteristic values and diagonal 
lye 1 orms. Calculus of matrices, matric polynomials. Matric differ- 
eon|j.*n tial equations. Applications. 


(341 


AA 442 


Boundary Value Problems 

[MA 204] 


(3-0)3 


The Fourier series as a tool of analysis, orthogonal functions, 
lonvergence tests, the Fourier integral, partial differential equa- 
ons of physics and engineering, and boundary value problems. 


4A 445 


Operational Calculus 

[MA 204] 


(3-0)3 


The Laplace transform and its properties and uses, as in 
r anslation of a time function, and in convolution, differentia- 


tion and integration. Applications in the analysis of vibrations, 
deflections, and electric circuits, problems in partial differential 
equations, and Fourier transforms. 

MA 452 Applications of Numerical Analysis (3-0)3 

[MA 204 and MA 361] 

Iterative solutions of transcendental equations. Rapidity of 
convergence and error estimates. Numerical differentiation and 
integration. Extrapolation and Romberg quadrature, interpola- 
tion, numerical solution of ordinary differential equations. Predic- 
tor-corrector formulas. Partial differential equations. Applications, 
computer solutions. 

MA 471 Optimization and Mathematical (3-0)3 

Programming I 

[MA 204] 

Linear programming, simplex method, transportation prob- 
lems, applications. Convex programming, Chebyshev approxi- 
mation. 

MA 472 Optimization and Mathematical (3-0)3 

Programming II 

[MA 471] 

Convex programming, Kuhn-Tucker Theorem; Geometric 
programming, Dual Function, Optimum design problems; Dy- 
namic Programming, Calculus of Variations. 

MA 475 Mathematical Logic (3-0)3 

[MA 211] 

Propositional and statement logic. A rigorous development 
of the science of deductive logic with an emphasis on the nature 
of the logical structure underlying mathematical systems. 

MA 497 Foundations of Mathematics (3-0)3 

[Senior Standing] 

The axiomatic method, set theory, transfinite arithmetic, the 
real number system, and philosophies of mathematics. 

MA 498 Mathematics Seminar (3-0)3 

[Senior Standing] 

Student reading, writing and criticism, topics from current 
literature, and review of some important elements of the under- 
graduate work. 
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MA 501 


Advanced Real Analysis I (3-0)3 

Introduction to the real and complex number systems, ele- 
ments of set theory including the Bolzano Weierstrass and Heine- 
Borel theorems, numerical sequences and series, continuity. 

MA 502 Advanced Real Analysis II (3-0)3 

Differentiation, Riemann integration, sequences and series 
of functions, and functions of several variables. 

MA 511 Complex Analysis I (3-0)3 

Complex numbers and their geometric representation, linear 
functions, sets and sequences and power series, analytic functions 
and conformal mappings, elementary functions, complex inte- 
gration and integral theorems. 

MA 512 Complex Analysis II (3-0)3 

Series and the expansion of analytic functions in series, 
singularities, single valued functions, entire functions, mero- 
morphic functions, periodic functions. 

MA 537 Tensor Analysis I (3-0)3 

Tensor algebra in affine coordinates in n-dimensional space, 
algebra and calculus of covariant and contravariant tensors and 
tensor densities, covariant differentiation and parallel displace- 
ment, curvature tensors. 

MA 538 Tensor Analysis II (3-0)3 

Applications of tensor analysis to differential geometry of 
Riemannian spaces, analytical dynamics, mechanics of continuous 
media and theory of relativity. 

MA 545 Partial Differential Equations I (3-0)3 

First and second order partial differential equations, trans- 
formation theory in the plane and space. Applications to mathe- 
matical physics. 

MA 546 Partial Differential Equations II (3-0)3 

Classification and methods of solution. Properties of solu - 
tions of equations with initial and boundary conditions. Existence 
and uniqueness theorems. 
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MA 547 Integral Equations (3-0)3 

Exact, iterative and numerical techniques for the solution of 
linear Volterra and Fredholm integral equations; theorems for 
general operators; symmetric kernels, orthogonal system of func- 
tions and the Hilbert-Schmidt theorem; relation of integral equa- 
tions to differential equations; applications of the Rayleigh-Ritz, 
Galerkin, and variation-iteration techniques to the solutions of 
eigenvalue-eigenfunction problems occurring in Mathematical 
Physics and Engineering. 

MA 551 Calculus of Variations (3-0)3 

The first variational problem; necessary conditions; Euler's 
equation. Generalization to several dependent and independent 
variables. Constraints and Lagrange multipliers. Applications to 
dynamics and elasticity. Hamilton equations. Sturm-Liouville 
problems, direct methods; Rayleigh-Ritz method. 

MA 563 Advanced Numerical Analysis I (3-0)3 

Iterative solutions of non-linear equations. Interpolation, 
numerical differentiation and integration. Summation of series. 
Least squares approximation, orthogonal polynomials. Chebyshev 
approximation. Ill-conditioning. Computer applications. 

MA 564 Advanced Numerical Analysis II (3-0)3 

Systems of linear equations. Gauss eliminations, LU decom- 
positions. Wilkinson round-off error analysis. Scaling and condi- 
tion number. Iterative methods. Application to elliptic partial 
differential equations. Applications to structural analysis. Com- 
puter solutions. 

MA 584 Analysis of Random Processes (3-0)3 

Axiomatic definition of Probability. Combined Experiments, 
Bernoulii Trials, Asymptotic Theorems, Bayes Theorem. The con- 
cepts of both discrete and continuous random variables, and 
functions of one or more random variables. The use of contin- 
uous probability density functions to describe both discrete and 
continuous phenomena. Expected value, moments, characteristic 
functions, mean square estimation. Sequences of continuous 
random variables, convergence concepts, law of large numbers, 
Central Limit Theorem. 


Department of Meteorology 

Robert C. Curtis, A.B. (Williams College), Ph.D. (Pennsylvania State University), 
Professor and Chairman 

Geoffrey E. Hill, B.S., M.S. (Massachusetts Institute of Technology), Associate 
Professor 

Ashton G. Peyrefitte, B.S., M.S. (Florida State University), Instructor 
Wen Tang, B.S. (National Central University, China), M.S., Ph.D. (New York Uni- 
versity), Associate Professor 


METEOROLOGY PROGRAM 


Meteorology is the study of the physical and chemical pro- 
cesses that occur in the atmosphere and between the atmosphere 
and the earth's surface. The advent of space exploration has 
broadened the scope of meteorology to include atmospheres of 
other planets. 

The work of meteorologists is concentrated on the effort to 
understand the physical causes of weather and climate and to 
apply the knowledge gained to the solution of practical problems 
ranging from the forecasting of weather for the general public 
to the analysis of the influence of weather and climate on public 
health and on particular operations in agriculture, engineering, 
industry and commerce and national defense. 

Meteorologists are employed by the agencies of The National 
Oceanic and Atmospheric Administration, especially the National 
Weather Service, and of the Department of Defense as well as 
by the agencies of state and local governments, commercial avia- 
tion companies, and private consulting firms. 

Research in meteorology and climatology is conducted by 
the agencies of the U. S. Government, universities, and industrial 

( research companies. Graduate training is essential for advance- 
ment in this field and most employers provide opportunities for 
capable individuals to acquire this training. 

The bachelor of science curriculum prepares the student for 
a career as a meteorologist in government or private industry 
and provides a sound foundation for graduate study. 


SOPHOMORE YEAR 
First Semester 


MA 203 
MY 211 
PH 201 


Calculus III 

Elementary Meteorology 
Physics 

General Elective 
Technical Elective 


(3-0)3 

(3-0)3 

(4-2)4 

(3-0)3 


3 


Total credit hours 


16 
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Second Semester 


MA 

204 

Calculus IV 

(3-0)3 

MY 

212 

Elementary Meteorology 

(3-0)3 

PH 

202 

Physics 

(4-2)4 



General Elective 

(3-0)3 



Technical Elective 

3 



Total credit hours 

16 



JUNIOR YEAR 

First Semester 


MA 

301 

Advanced Calculus for Applications 

(3-0)3 

MY 

301 

Atmospheric Dynamics 

(3-0)3 

MY 

308 

Synoptic Meteorology 

(2-3)3 



General Elective 

(3-0)3 



Technical Elective 

3 



Total credit hours 

15 



Second Semester 


MA 

302 

Advanced Calculus for Applications 

(3-0)3 

MY 

302 

Atmospheric Dynamics 

(3-0)3 

MY 

307 

Tropical Meteorology 

(3-0)3 



General Elective 

(3-0)3 



Technical Elective 

3 



Total credit hours 

15 



SENIOR YEAR 

First Semester 


MY 

403 

Physical Meteorology 

(3-0)3 

MY 

415 

Advanced Atmospheric Dynamics 

(3-0)3 

MY 

421 

Analysis and Forecasting 

(1-6)3 



General Elective* 

(3-0)3 



Technical Elective 

3 



Total credit hours 

15 

*ROTC students 

may elect AS 401. 




Second Semester 


MY 

413 

Oceanography 

(3-0)3 I 

MY 

416 

Advanced Atmospheric Dynamics 

(3-0)3 

MY 

422 

Analysis and Forecasting 

(1-6)3 1 



General Elective* 

(3-0)3 



Technical Elective 

3 | 



Total credit hours 

15 


ROTC students may elect AS 402. 


METEOROLOGY COURSE DESCRIPTIONS 


MY 211 Elementary Meteorology (3-0)3 

[MA 104, PH 102] 

Synoptic and mean spatial variations of pressure, tempera- 
ture and velocity. Cyclones, anticyclones, fronts waves and jet 
streams. Elements of atmospheric thermodynamics and hydro- 
dynamics; the equation of state, first law of thermodynamics, 
hypsometric equation, stability of hydrostatic equilibrium, ther- 
mal circulation, geostrophic and gradient motion, thermal wind. 

MY 212 Elementary Meteorology (3-0)3 

[MY 211] 

Atmospheric and solar radiation. Atmospheric heat budget. 
Distribution and causes of fog, clouds, precipitation, thunder- 
storms and tornados. Elements of general circulation theory and 
tropical meteorology. 

MY 301 Atmospheric Dynamics (3-0)3 

[MY 211] 

Thermodynamics of dry air, water vapor and moist air. Hy- 
drostatic equilibrium and its stability. Convection theory. The 
equations governing large-scale frictionless motion in the atmos- 
phere. Steady state motion. 

MY 302 Atmospheric Dynamics (3-0)3 

[MY 301] 

Unsteady motion: development of thermal circulations: 
barotropic and baroclinic conditions, circulation, vorticity and 
divergence; mechanism of pressure change; Sutcliffe develop- 
ment and elements of numerical weather prediction. 

MY 307 Tropical Meteorology (3-0)3 

[MY 206] 

An introduction to tropical meteorology. Distribution of 
temperature, water vapor and velocity. Observations from air- 
craft, satellites and radar. Analysis of tropical data. Air sea inter- 

I iction; convection and clouds. The trade wind region and inter- 
ropical convergence zone. Easterly waves and tropical storms. 


MV 308 Synoptic Meteorology (2-3)3 

[MY 206] 

An introduction to weather analysis: coding and plotting of 
data and elementary methods of analysis. Interpretation of cur- 
rent maps sent on the National Weather Facsimile Network. 

MY 313 Physical Climatology (3-0)3 

[MY 212] 

Measurements and observations. Statistical methods. At- 
mospheric processes determining the climate; solar and terrestrial 
radiation, elevation and thermal properties of surfaces, atmos- 
pheric circulations and interactions between the atmosphere and 
land or sea surfaces, hydrological cycle. 

MY 403 Physical Meteorology (3-0)3 

[MY 302] 

Solar and terrestrial radiation processes and the heat bal- 
ance of the atmosphere: fundamentals of radiation theory; radia- 
tive transfer processes in the atmosphere. Atmospheric condensa- I 
tion processes: nucleation theory and the growth of water drop I 
and ice crystals by condensation, sublimation and accretion. 

. I V 

MY 413 Oceanography (3-0)3 

[MY 302] 

Physical properties of sea water. Distribution of pressure, 
temperature and salinity. Heat budget. Theories of wind-driven 
and thermal circulations. Transfer processes. Waves and tides. L 
General circulation theory. 

MY 415 Advanced Atmospheric Dynamics (3-0)3 

[MY 302] L 

Atmospheric discontinuities. Viscosity, turbulence and en- 
ergy dissipation. Perturbation theory of wave motions. Numerical 1^ 
weather prediction techniques and models. 

MY 416 Advanced Atmospheric Dynamics (3-0)3 

[MY 415] 

Stability of atmospheric circulations. General circulation the- 
ory and models. Thermal convection. 
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MY 421 


Analysis and Forecasting 

[MY 302, MY 308] 


(1-6)3 


Analysis of recent synoptic data. Use of concepts of advec- 
tion, thickness change, geostrophic vorticity change, vertical 
motion and Sutcliffe development in analysis and forecasting. 
Vorticity and primitive equation models in forecasting. 


MY 422 


Analysis and Forecasting 

[MY 421] 


(1-6)3 


Practice in forecasting temperature, precipitation, wind 
speed and direction, fog, smoke, turbulence and icing, using 
climatology, kinematics and dynamics. Use of verification proce- 
dures. 

MY 425 Statistical Methods in Meteorology (3-0)3 

[MY 302] 

Frequency distributions and their properties. Sampling the- 
ory and techniques. Relationships between variables. Analysis of 
time series and of spatial variation. Statistical forecasting and 
forecast verification. Factor analysis and experimental design. 


MY 430 


Atmospheric Diffusion 

[Permission of Instructor] 


(3-0)3 


Study of the meteorological processes that affect the diffu- 
sion and removal of atmospheric pollutants: theories of diffu- 
sion and their application to the calculation of concentrations; 
the effects of buildings and topography on atmospheric diffu- 
sion; meteorological factors involved in the design and location 
of stacks. 


MY 441 


Research Project 


(0-9)3 


An individual or team research project carried out by quali- 
fied seniors under supervision of a faculty member. 
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Department of Physics and Applied Physics 

Gunter H. R. Kegel, F.N.Fi (Universidade do Brasil), Ph.D. (Massachusetts Insti- 
tute of Technology), Professor and Chairman 
Albert Altman, B.S. (Brooklyn College), M.S., Ph.D. (University of Maryland), 
Professor 

Adolph Baker, B.A., M.S. in Ed. (City College of New York), B.M.E. (Brooklyn 
Polytechnic Institute), M.S. (New York University), Ph.D. (Brandeis Univer- 
sity), Professor 

Luther C. Barcus, B.A. (University of Delaware), M.S. (Miami University), Asso- 
ciate Professor 

Barry K. Barnes, B.A., M.A., Ph.D. (Rice University), Assistant Professor 
Leon E. Beghian, B.A., Ph.D. (University of Oxford), Professor and Provost 
C. Daniel Cole, B.A., M.A., Ph.D. (University of Buffalo), Professor 
Gus P. Couchell, B.S., M.S. (North Carolina State University), Ph.D. (Columbia 
University), Associate Professor 

James J. Egan, B.A. (Thomas More College), M.S., Ph.D. (University of Kentucky), 
Assistant Professor 

Ian A. Forbes, B.S. (Memorial University of Newfoundland), Ph.D. (Massachu- 
setts Institute of Technology), Assistant Professor 
Zoltan Fried, B.S. (Brooklyn College), Ph.D. (Brandeis University), Professor 
F. Raymond Hardy, B.S., M.S. (Lowell Technological Institute), Professor 
Padmanabh Harihar, B.S. (R. Ruia College), M.S. (Wilson College), Ph.D. (Colum- 
bia University), Associate Professor 

Lloyd C. Kannenberg, S.B. (Massachusetts Institute of Technology), M.S. (Univer- 
sity of Florida), Ph.D. (Northeastern University), Associate Professor 
Aram S. Karakashian, B.A., M.A. (Temple University), Ph.D. (University of Mary- 
land), Assistant Professor 

David Korff, B.A. (Harvard University), Ph.D. (Brandeis University), Professor 
Wayne K. Lehto, B.S., M.S. (Michigan Technological University), Ph.D. (Univer- 
sity of Michigan), Associate Professor 

Thomas V. Marcella, B.S. (Lowell Technological Institute), M.S. (Northeastern 
University), Assistant Professor 

Suresh C. Mathur, B.Sc., M.Sc. (University of Lucknow), Ph.D. (University of 
Texas), Professor 

Roger D. McLeod, B.A. (Bowdoin College), M.S. (Lowell Technological Institute), 
Associate Professor 

Walter Roy Mellen, B.S. (Massachusetts Institute of Technology), M.S. (Lowell 
Technological Institute), Associate Professor 
Arthur I. Miller, B.S. (City College of New York), Ph.D. (Massachusetts Institute 
of Technology), Associate Professor 

Arthur Mittler, B.A. (Drew University), M.S., Ph.D. (University of Kentucky), 
Assistant Professor 

M. Ali Omar, B.S. (Colorado School of Mines), M.S., Ph.D. (University of Colo- 
rado), Professor 

James P. Phelps, B.S. (University of Maine), Ph.D. (Michigan State University), 
Adjunct Associate Professor 

David J. Pullen, B.Sc. (King's College, University of London), D. Phil. (Trinity 
College, University of Oxford), Associate Professor 
Paul J. Ring, B.S. (Boston College), Ph.D. (Brown University), Assistant Professor 
Alexander Sachs, B.S. (Northwestern University), Instructor 


Walter A. Schier, B.S. (St. Procopius College), Ph.D. (University of Notre Dame), 
Associate Professor 

Kunnat J. Sebastian, B.S., M.S. (University of Kerala), Ph.D. (University of Mary- 
land), Assistant Professor 

Eric Sheldon, B.Sc., B.Sc., Ph.D., D.Sc. (University of London), Professor 

Malcolm K. Smith, B.S. (Haverford College), M.A. (Columbia University), Professor 

Richard W. Stimets, B.S., Ph.D. (Massachusetts Institute of Technology), Assistant 
Professor 

Constantine P. Tzanos, Dipl. Ch. Eng. (National Technical University of Athens), 
Ph.D. (Massachusetts Institute of Technology), Instructor 

Jerry Waldman, B.A., M.A. (Columbia University), Ph.D. (Massachusetts Institute 
of Technology), Assistant Professor 

Martin Wilner, B.S. (Rensselaer Polytechnic Institute), M.S. (Yale University), 
Ph.D. (Massachusetts Institute of Technology), Professor 

Chuen Wong, Dipl of Sci. (Chong Chi College, Hong Kong), Ph.D. (Case Insti- 
tute of Technology), Assistant Professor 

Francis T. Worrell, B.S. (University of Michigan), M.S., Ph.D. (University of Pitts- 
burgh), Professor 


PHYSICS PROGRAM 

This program was developed to meet the demands of indus- 
try, education, and government for research personnel and 
teachers with an intensive training in physics. It should be con- 
templated only by those with superior competence in mathe- 
matics. 

SOPHOMORE YEAR 


First Semester 


PH 

207 

Mathematical Techniques of Physics 1 

(4-0)4 

PH 

209 

Physics 

(4-0)4 

PH 

293 

Experimental Physics 

(2-6)4 



Elective 

(3-0)3 



Total hours 

(13-6)15 



Second Semester 


PH 

208 

Mathematical Techniques of Physics II 

(4-0)4 

PH 

210 

Physics 

(4-0)4 

PH 

294 

Experimental Physics 

(2-6)4 



Elective 

(3-0)3 



Total hours 

(13-6)15 
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JUNIOR YEAR 
First Semester 


PH 

311 

Intermediate Mechanics 

(3-0)3 

PH 

335 

Modern Physics 

(3-0)3 

PH 

353 

Electromagnetic Theory 

(3-0)3 

PH 

393 

Intermediate Laboratory 

(0-6)2 



Elective 

(3-0)3 



Total hours 

(12-6)14 



Second Semester 


PH 

312 

Intermediate Mechanics 

(3-0)3 

PH 

336 

Modern Physics 

(3-0)3 

PH 

353 

Electromagnetic Theory 

(3-0)3 

PH 

394 

Intermediate Laboratory 

(0-6)2 



Elective 

(3-0)3 



Total hours 

(12-6)14 


PH 423 


SENIOR YEAR 
First Semester 

Thermodynamics 

Elective 

Elective 

Elective 

Elective* 


(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 


*ROTC students may elect AS 401. 


Total hours (15-0)15 


Second Semester 

PH 424 Introduction to Statistical Mechanics (3-0)3 

Elective (3-0)3 

Elective (3-0)3 

Elective (3-0)3 

Elective* (3-0)3 


*ROTC students may elect AS 402. 


Total hours (15-0)15 


Electives may be either general or technical and may be 
chosen from among all of the courses offered by the Institute 
subject to the following conditions: 

1. They must be approved by the student's advisor. 

2. At least six electives must be general. 

3. No more than ten general electives may be used to satisfy 
the elective requirements of the curriculum. 

4. At least two electives must be chosen in the social sci- 
ences and two in languages and literature. 
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5. At least two electives must be chosen in some foreign 
language, usually French, German, or Russian, both elec- 
tives being chosen in the same foreign language. This 
requirement may be used to partially satisfy those in 
2 and 4. 


PHYSICS COURSE DESCRIPTIONS 

PH 101 Physics (4-1)4 

I Mechanics: kinematics; dynamics — inertia, mass, momen- 

tum, force, impulse, application of Newton's laws, inertial and 
noninertial frames of reference. 

I PH 102 Physics (4-1)4 

[PH 101 or equivalent] 

Work, energy, rotational kinematics and dynamics, angular 

I momentum, gravitation, elasticity, and simple harmonic motion. 
Temperature, ideal gases, kinetic theory, thermal properties of 
solids and liquids, 1st and 2nd laws of thermodynamics, Carnot 
cycle, entropy. 

PH 201 Physics (4-1)4 

[PH 102, MA 104] 

Elements of Electricity and Magnetism: Coulomb's law, elec- 
tric fields and potential, Gauss' law, d-c circuits, magnetic fields, 
Ampere's law, Faraday's law, displacement current, elctromag- 
netic waves. 

PH 202 Physics (4-1)4 

[PH 201] 

Waves: general phenomena, beats, Doppler effect, reflec- 
tion, standing waves. Optics: reflection, refraction, geometrical 
optics, interference, diffraction, polarization. Introduction to 
modern physics: special relativity, quantum effects, Bohr theory 
I of the atom, atomic and molecular spectra, and applications. 

PH 207 Mathematical Techniques of Physics I (4-0)4 

[MA 104] 

Partial differentiation, determinants; Cartesian coordinates, 
j orthogonal transformations, algebra of scalars and Cartesian vec- 
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tors; differentiation of scalar and vector fields; multiple integrals. 
Green's, Stokes', Gauss' theorems; applications to Newtonian 
mechanics; solutions of first order and linear second order differ- 
ential equations. 

PH 208 Mathematical Techniques of Physics II (4-0)4 

[PH 207] 

Series of constants and functions, Taylor's series; solutions 
of linear differential equations by generalized power series; intro- 
duction to functions of a complex variable; eigenvalue problems 
and Fourier series; partial differential equations in physics. 

PH 209 Physics (4-0)4 

[PH 102] 

[For Physics majors only] 

Electrostatics: electric charge, Coulomb's law, electric field, 
Gauss' law, electrical potential, capacitance, and dielectrics; elec- 
trodynamics: electric current, resistance, Ohm's law, resistivity, 
electromotive force, d-c circuits, magnetic field, magnetic dipole 
moment, Biot-Savart law, Ampere's law, Faraday's law, induc- 
tance, and Maxwell's equations. 

PH 210 Physics (4-0)4 

[PH 209] 

[For Physics majors only] 

Waves: general representation, superposition, interference, 
standing waves, beats, and Doppler effect; acoustic waves; op- 
tics: history, law of reflection, law of refraction, Huyghens' prin- 
ciple, mirrors, thin lenses, interference, Fraunhofer diffraction, 
electromagnetic waves, and the ether; experiments and theo- 
multiple slits, diffraction grating, polarization, speed of light, 

PH 293-294 Experimental Physics (2-6) (2-6)8 

[PH 102] 

A course in experimental methods, with related theoretical 
material. Experiments principally in electrical measurements, 
along with a number in optics, heat, mechanics, and atomic 
physics. Lectures in laboratory techniques and practices, ele- 
mentary theory of errors, and basic d-c and a-c circuit theory. 
Laboratory and theory are integrated. 

PH 311 Intermediate Mechanics (3-0)3 

[PH 208] 

Orthogonal coordinate transformations and rotational ma- 
trices, analysis of Newton's laws of motion, conservation laws 
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for one particle and many particle systems, gravitational poten- 
tial, conservative and nonconservative forces, linear oscillations, 
driven oscillations (including electrical analogs, Fourier series, 
impulsive forces, Green's function), central force motion, and 
kinematics and elastic collisions for two particle systems. 

PH 312 Intermediate Mechanics (3-0)3 

[PH 311] 

Calculus of variations, generalized coordinates, Lagrangian 
mechanics, Hamiltonian function, noninertial frames of reference, 
rotational dynamics of rigid bodies (including inertia tensor, 
principal axes of inertia, Eulerian angles, motion of a top), cou- 
pled oscillators, and normal coordinates. 

PH 335 Modern Physics (3-0)3 

[PH 208, PH 210] 

Special theory of relativity: Einstein's postulates and assump- 
tions, Lorentz transformation, simultaneity, time dilation, space 
contraction, velocity transformation, Minkowski space, four vec- 
tors, proper time, Newton's second law of motion, conservation 
laws, center of mass, and collision problems; atomic theory: 
elements of chemistry, Faraday's laws of electrolysis, discharge 
tubes, the electron, Millikan's oil drop experiment, black body 
radiation, Rayleigh-Jean's radiation law, Planck's radiation law, 
photoelectric effect, X-rays, Compton effect, and wave-particle 
duality. 

PH 336 Modern Physics (3-0)3 

[PH 335] 

Old quantum theory: history of atomic spectroscopy, Ruther- 
ford scattering, Bohr model of the atom, Franck-Hertz experiment, 
Bohr-Sommerfeld model, electron spin, vector model, Zeeman 
effect, Pauli exclusion principle, and spectroscopic nomenclature; 
modern quantum theory: de Broglie waves, Stern-Gerlach experi- 
ment, Schroedinger equation, Heisenberg uncertainty principle, 
and applications of the theory to the simple harmonic oscillator 
and the hydrogen atom. 

PH 353 Electromagnetic Theory (3-0)3 

[PH 208, PH 209] 

The theory of electromagnetic fields using vector analysis 
and Maxwell's equations: static electric and magnetic fields in 
conductors and dielectrics, scalar and vector potentials, solutions 
to Laplace's equation, image charge problems, and energy den- 
sity problems. 
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PH 354 Electromagnetic Theory (3-0)3 

[PH 353] 

Time-varying electromagnetic fields, ferromagnetic mate- 
rials, propagation of plane waves in conductors and dielectrics, 
Snell's law, Fresnel equations, polarization, and radiation from 
accelerated charges and antennas. 

PH 393-394 Intermediate Laboratory (0-6) (0-6)4 

[PH 294] 

Advanced experiments in various branches of physics, prin- 
cipally optics and atomic physics, with opportunities for some 
independent work by permission of the instructor. Detailed 
written reports are required. 

PH 423 Thermodynamics (3-0)3 

Review of classical thermodynamics: macroscopic descrip- 
tion of temperature, equilibrium and heat, the first and second 
laws of thermodynamics in terms of heat engines; entropy; 
microscopic foundations of thermodynamics: probability and 
statistical methods, microscopic and macroscopic states of physi- 
cal systems, ensembles, density of states, and phase space; 
microscopic definitions of equilibrium, heat, temperature, revers- 
ible and irreversible processes, and entropy; the zeroth, first, 
second, and third laws of thermodynamics, equations of state, 
TdS equations, enthalpy, Helmholtz and Gibbs functions, Max- 
well's relations and applications. 

PH 424 Statistical Mechanics (3-0)3 

[PH 423] 

A continuation of PH 423. Methods of statistical mechanics: 
Gibbs' microcanonical, canonical, and grand canonical ensem- 
bles; partition function; the equipartition theorem; phase transi- 
tions; quantum statistics: Bose-Einstein and Fermi-Dirac statistics 
and the Maxwell-Boltzmann classical limit; applications to radia- 
tion, magnetism, specific heats, and ideal and non-ideal systems; 
kinetic theory and transport processes. 

PH 441 Introduction To Relativity (3-0)3 

and Quantum Mechanics 

[PH 336, PH 312, PH 354] 

Covariance of physical laws, Lorentz transformation, relativ- 
istic mechanics, tensor analysis, proper time, Minkowski force, 
particle collisions, relativistic electrodynamics, field tensor. Ex- 
perimental basis for interference of particles and the uncertainty 
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principle; postulates of quantum mechanics, operators hermitic- 
ity, commutativity, orthogonality of eigenfunctions. 

PH 442 Introduction to Relativity (3-0)3 

and Quantum Mechanics 

[PH 441] 

First order perturbations of energy levels, harmonic oscilla- 
tor, free particle, one electron atom, hydrogen fine structure, 
Pauli principle and atomic shell structure. 

I 


PH 461 Nuclear Physics (3-0)3 

[PH 336 and Permission of Instructor] 

Ionization of matter by charged particles, mass-energy rela- 
tionships, packing fraction, elementary discussion of properties 
of a nucleus, radioactive decay, and systematics of alpha and 
beta decay. Elementary quantum mechanics will be used exten- 
sively. 

PH 462 Nuclear Physics (3-0)3 

[PH 461] 

Alpha decay theory, gamma emission, two nucleon systems, 
nuclear reactions, nuclear structure, and properties of neutrons. 

PH 471 Solid State Physics (3-0)3 

[PH 336, PH 354] 

Crystal structure, crystal diffraction, crystal binding, elastic 
waves, phonons, lattice vibrations, thermal properties of insula- 
tors and the free electron gas. 

PH 472 Solid State Physics (3-0)3 

[PH 471] 

Energy bands, semiconductor crystals, superconductivity, 

dielectric and magnetic properties of solids, optical phenomena 
in insulators, point defects, alloys, and dislocations. 

PH 495 Special Research Problems (3-0)3 

[Permission of Head of Department and Instructor] 

Special problems in theoretical and experimental physics 

assigned to the individual student with emphasis on modern 
research methods and preparation of results for publication. 
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PH 496 Special Research Problems (3-0)3 

[Permission of Head of Department and Instructor] 

Continuation of PH 495 for a second semester. 

NOTE: Courses in the 500 Series are primarily intended for 
graduate students although they may be elected by well 
qualified undergraduate students. 

PH 505-506 Mathematical Methods of Physics (3-0) (3-0)6 

[Permission of Instructor] 

Complex variables: Cauchy's theorem, Taylor and Laurent 
series, analytic continuation, the residue theorem, the gamma 
function, the saddle point approximation, asymptotic series. 
Fourier series. Fourier and LaPlace transforms. Partial differential 
equations and boundary value problems. Ordinary second order 
differential equations. Legendre functions, Bessel functions, other 
special functions. The Sturm-Liouville problem, eigen functions 
and eigen-values. Green's Functions. Integral equations. 

PH 507 High-Energy Physics (3-0)3 

[Permission of Instructor] 

A survey designed for the nonspecialist. Elements of rela- 
tivistic scattering theory, the quantum numbers and conservation 
laws of high-energy physics, strong and weak interactions, disper- 
sion relations, Regge poles and unitary symmetry. 

PH 511-512 Classical Mechanics (3-0) (3-0)6 

[Permission of Instructor] 

Variational principles and Lagrange's equations, holonomic 
and non-holonomic constraints. Hamilton's principle. Central 
force motion. Orthogonal transformations, rigid body motion. 
Principle of least action, canonical transformations, Poisson brack- 
ets, F(amilton-Jacobi theory. Small oscillations. Classical field 
theory. 

PH 515-516 Quantum Mechanics (3-0) (3-0)6 

[Permission of Instructor] 

Wave packets and free particle motion, the wave function 
and the Schrodinger equation, the linear harmonic oscillator, the 
WKB approximation, central forces and angular momentum, spin, 
and time-dependent and independent perturbation theory. Scat- 
tering theory. 
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(3-0) (3-0)6 


PH 517-518 Advanced Quantum Mechanics 

[Permission of Instructor] 


The formal theory of scattering. The Klein-Gordon and Dirac 
equations, the Foldy-Wouthuysen transformation, elements of 
covariant perturbation theory based on Feynman's propagator 
approach, and renormalization theory. Second quantization and 
canonical commutation rules, the connection between spin and 
statistics, the TCP theorem, and selected topics in strong and 
weak interactions. 

PH 521-522 Statistical Mechanics (3-0) (3-0)6 

[PH 424 and Permission of Instructor] 

The classical statistical mechanics of Gibbs and Darwin- 
Fowler, the quantum statistical mechanics of Fermi-Dirac and 
Bose-Einstein, and applications to thermodynamics, solid-state 
physics, and nuclear physics. 


PH 557-558 Electricity and Magnetism (3-0) (3-0)6 

[Permission of Instructor] 

Electrostatics and magnetostatics with special attention to 
boundary value problems. Quasistatic fields and displacement 
currents, Maxwell's equations, the Special Theory of Relativity, 
I Lienard-Weichert potentials, and radiation from an accelerated 
charge. Waveguides, scattering, and applications to the problems 
of modern-day physics. 

PH 561-562 Nuclear Physics (3-0) (3-0)6 

[PH 462 and Permission of Instructor] 

Stationary states of nuclei, nuclear charge radius, mass, 
moments, parity, and statistics; theory of alpha, beta, and gamma 
decay; fission reactions induced by charged particles, gamma 
rays, and neutrons; nuclear forces and nuclear models; and fast 
neutron physics. 

d I PH 573-574 Quantum Theory of Solids (3-0) (3-0)6 

[PH 442 and Permission of Instructor] 


)6 


OB 

;he 

lin, 
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Crystal structure and symmetry. Lattice vibrations and inter- 
action with radiation. Band theory in the one-electron approxi- 
mation. Metals and semiconductors and transport, plasma and 
optical properties. Many-body theory; Magnetism; Electronpho- 
non interaction; Superconductivity; Disordered systems. 

PH 575-576 Neutral Particle Transport (3-0) (3-0)6 

[Permission of Instructor] 


Boltzmann and integral transport equations. Spherical har- 
nonic and variational methods. Corrections to diffusion theory. 


Special methods of solving transport equations. Adjoint functions. 
Applications. 

PH 583-584 General Theory of Relativity (3-0) (3-0)6 

[Permission of Instructor] 

Review of Newtonian gravitational theory and special rela- 
tivity. The weak and strong principles of equivalence. Tensor 
analysis in Riemann spaces. Einstein's equations for the gravita- 
tional field. Classic tests of Einstein's theory; spherically sym- 
metric solutions. Gravitational field theory and the canonical 
analysis of general relativity. 

PH 593-594 Graduate Laboratory (0-9) (0-9)6 

[Permission of Instructor] 

A laboratory course designed to acquaint the graduate stu- 
dent with the methods and techniques of modern experimental 
physics. 

PH 942 Physics (3-2)4 

[ 46 . 22 ] 

[For Engineering Technology students only] 

Elements of electricity and magnetism: Coulomb's law, 
electric fields, Gauss' law, potential, current, dc circuits, magnetic 
fields and forces, induced emf, ac circuits. 
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Industry Advisory Committee 
Nuclear 

Dr. Ernest F. Blase, E G & G, Inc. 

Mr. Roger J. Coe, Yankee Atomic Electric Company 

Mr. Joseph J. Fitzgerald, Cambridge Nuclear Corporation 

Dr. Thomas H. Johnson 

Dr. Jacob H. Jurmain, E G & G, Inc. 

Dr. Marvin G. Schorr, Technical Operations, Inc. 


NUCLEAR ENGINEERING PROGRAM 


The Nuclear Engineering course is offered by the Department 
of Physics and Applied Physics. It was the first course of its kind 
taught in a publicly supported institution in New England. The 
curriculum provides a broad engineering education which is 
supplemented with special training in the nuclear field. The 
student is prepared for responsible positions in industry or for 
study at the graduate level. 

Six general electives are required and can be selected from 
the elective system with the exception of LL 261-262 and EC 301 
through EC 414. 


SOPHOMORE YEAR 
First Semester 


EE 

211 

Fundamentals of Electricity 

(3-0)3 

MA 

203 

Calculus III 

(3-0)3 

NU 

201 

Introduction to Nuclear Engineering 

(3-0)3 

PH 

201 

Physics 

(4-2)4 



General Elective 

(3-0)3 



Total hours 

(16-2)16 



Second Semester 


EE 

212 

Introductory Electronics 

(3-0)3 

MA 

204 

Calculus IV 

(3-0)3 

NU 

202 

Introduction to Nuclear Engineering 

(3-0)3 

PH 

202 

Physics 

(4-2)4 



General Elective 

(3-0)3 



Total hours 

(16-2)16 



JUNIOR YEAR 




First Semester 


MA 

301 

Advanced Calculus for Applications 

(3-0)3 

ME 

242 

Thermodynamics 

(3-0)3 

NU 

301 

Nuclear Engineering 

(3-0)3 

NU 

305 

Nuclear Instrumentation 

(2-4)4 



General Elective 

(3-0)3 



Total hours 

(14-4)16 
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Second Semester 


CH 

484 

Elements of Radiochemistry 

(2-3)3 

MA 

302 

Advanced Calculus for Applications 

(3-0)3 

NU 

302 

Nuclear Engineering 

(3-0)3 

NU 

306 

Nuclear Instrumentation 

(2-4)4 



General Elective 

(3-0)3 



Total hours 

(13-7)16 



SENIOR YEAR 




First Semester 


ME 

382 

Fluid Mechanics 1 

(3-0)3 

NU 

401 

Advanced Nuclear Reactor Engineering 

(3-0)3 

NU 

497 

Computer Programming and Applications 1 

(3-2)3 

RS 

401 

Principles of Radiation Safety and Control* 

(3-0)3 



General Elective 

(3-0)3 



Total hours 

(15-2)15 

*ROTC students may substitute AS 401 




Second Semester 


ME 

343 

Heat Transfer 

(3-0)3 

NU 

402 

Advanced Nuclear Reactor Engineering 

(3-0)3 

NU 

494 

Advanced Nuclear Laboratory 

(0-6)3 



Technical Elective* 

(3-0)3 



General Elective 

(3-0)3 



Total hours 

(12-6)15 

*ROTC students 

may substitute AS 402 




APPROVED TECHNICAL ELECTIVES 


EE 

446 

Digital Devices and Techniques 

(3-0)3 

MA 

361 

Digital Computer Programming 

(2-0)2 

NU 

495 

Special Nuclear Problems 

(3-0)3 

NU 

498 

Computer Programming and Applications 11 

(3-2)3 

NU 

499 

Computer Methods and Numerical Analysis 

(3-0)3 

RS 

422 

Environmental Radiation and Nuclear Site Criteria 

(3-0)3 

NUCLEAR 

ENGINEERING COURSE DESCRIPTIONS 

NU 

201 

Introduction to Nuclear Engineering 

(3-0)3 


A general review of atomic and nuclear structure, the prop- I 
erties of nuclear radiations, and radiation measurement. Nuclear I 
forces and nuclear srtucture. Neutrons and fission. 


NU 202 Introduction to Nuclear Engineering (3-0)3 

Utilization of nuclear energy. Nuclear Reactors. Fuels and cc 
fuel reprocessing. Health Physics and radiation protection. Accel- 'to 
erators. Fusion reactions and the long-term energy picture. 
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NU 301 Nuclear Engineering (3-0)3 

Nuclear forces and energy; semi-empirical mass formula; 
binding energy; fission; reactors; radioactivity; interaction of 
radiation with matter; neutron cross sections, temperature, flux; 
diffusion theory. 

NU 302 Nuclear Engineering ((3-0)3 

Neutron lethargy; Fermi age theory; the unreflected reactor; 
one-group, two-group, age-diffusion theories; reflector savings; 
homogeneous reactor systems; heterogeneous reactor systems; 
sfightly-enriched, water-moderated lattice systems; fast breeder 
reactors; reactor kinetics, reactor temperature coefficients; fission 
product poisoning, reactor control and operation. 

NU 305 Nuclear Instrumentation (2-4)4 

The lectures review the interaction of nuclear radiation with 
matter, the design and operating characteristics of nuclear detec- 
tors and their use. The laboratory is devoted to studying the 
characteristics of detectors, their use in nuclear experiments 
dealing with radioactive decay and properties of nuclear radiation. 

NU 306 Nuclear Instrumentation (2-4)4 

The lectures cover the fundamentals of circuit theory as 
applied to pulse circuits encountered in nuclear counting systems. 
The laboratory offers experiments involving: the study of the 
characteristics of vacuum tubes and transistors; construction and 
operating characteristics of power supplies, amplifiers and oscilla- 
tors; the principles of feedback; construction of pulse and digital 
circuits; binary, mono and astable circuits; trigger and coin- 
cidence circuits. 

NU 401 Advanced Nuclear Engineering (3-0)3 

Energy removal: design of the cooling system, heat trans- 
mission principles, heat-transfer characteristics of fluids, heat 
transfer to boiling liquids, core hydraulics, reactor coolants. 
Reactor structural and moderator materials; reactor fuels: separa- 
tion of isotopes, material properties, reprocessing, waste disposal. 

NU 402 Advanced Nuclear Engineering (3-0)3 

Principles of reactor shielding; thermal stresses in reactor 
components; pressure vessel design; mechanical and structural 
components; preliminary reactor design: pressurized-water reac- 
or, thermal and hydraulic design, shield design, mechanical 
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design, fuel utilization; fluid-fuel reactors; space power units; 
nuclear power costs. 

NU 494 Advanced Nuclear Laboratory (0-6)3 

Neutron activation experiments. Flux mappings by foil and 
counter techniques. Measurements of slowing down lengths, 
diffusion lengths and Fermi age. Control rod studies and effects 
of poisoned moderators. Additional experiments on accelerator 
and reactor using advanced instrumentation and techniques. 

NU 495 Special Nuclear Problems ((3-0)3 

[Permission of Head of Department and Instructor] 

Special problems in nuclear engineering assigned to the 
individual student, with emphasis on modern research methods 
and preparation of results for publication. 

NU 496 Special Nuclear Problems (3-0)3 

[Permission of Head of Department and Instructor] 

Continuation of NU 495 for a second semester. 

NU 497 Computer Programming and Applications I (3-2)3 

Number systems including binary, octal, hexadecimal and 
interconversions. General description of modern digital computer 
systems. Programming in FORTRAN IV language. A survey of 
the computer system software. 

NU 498 Computer Programming and Applications II (3-2)3 

Programming in symbolic assembly language. Introduction 
to systems programming. Applications of computer programming 
in nuclear engineering and physics problems, using both the 
FORTRAN IV and assembly languages. 

NU 499 Computer Methods and Numerical Analysis (3-0)3 

Computer methods in the solution of engineering and 
physics problems using numerical analysis techniques. Topics 
include: error analysis, solution of algebraic, transcendental and 
polynominal equations, quadrature formulas for numerical in- 
tegration, systems of linear equations, matrix manipulation, 
interpolation techniques, numerical differentiation, solution of 
differential equations, and curve fitting using linear and non- I 
linear least square methods. 
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NU 505 Reactor Physics (3-0)3 

Nuclear reactions induced by neutrons: cross sections, fis- 
sion; diffusion and slowing down of neutrons; Diffusion, Fermi 
age and multigroup treatment of unreflected and reflected homo- 
geneous reactors, reactor design parameters. 

NU 506 Reactor Physics (3-0)3 

Reactor physics problems relating to the. operation and ki- 
netics of a nuclear reactor. Effect of poisoning, and temperature 
on design criteria; excess reactivity; elementary reactor kinetics, 

1 perturbation theory and control rod theory. Introduction to 
ransport theory. 

507 Reactor Engineering (3-0)3 

Analysis of nuclear energy conversion and removal from 
luclear fueled reactors. Detailed analysis of heat generation and 
leat transfer including fluid dynamics of various reactor systems. 

^JU 508 Reactor Engineering (3-0)3 

Continuation of NU 507. Analysis of reactor systems includ- 
ng power cycles, heat transfer, fuel management, economic 
malysis and basic reactor control theory. 

509 Fast Reactors (3-0)3 

General characteristics of fast reactors. Breeding cycles and 
)lutonium production; neutron balance, breeding ratio and 
Joubling time. Simplified methods for fast reactor calculations. 
Cinetics, control and safety of fast reactors; sodium void and 
Joppler coefficients. Engineering consideration and design con- 
:epts in large, fast power reactors. 
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Department of Radiological Sciences 

Kenneth W. Skrable, B.S. (Moravian College), M.S. (Vanderbilt University), Ph.D. 

(Rutgers University), Certified Health Physicist; Professor and Chairman 
Edward L. Alexander, B.S., M.S. (University of Maine), Ph.D. (Vanderbilt Univer- 
sity), Professor and Dean of the Graduate School 
George E. Chabot, Jr., A.B. (Harvard University), M.S. (Harvard School of Public 
Health), Certified Health Physicist; Adjunct Assistant Professor 
Jesse V. Harris, B.S., M.S., Ph.D. (Rutgers University), Professor 
Anthony Liuzzi, B.S. (Rensselaer Polytechnic Institute), M.S., Ph.D. (New York 
University), Certified Health Physicist; Associate Professor 
James P. Phelps, B.S. (University of Maine), Ph.D. (Michigan State University), 
Adjunct Associate Professor 


RADIOLOGICAL HEALTH PHYSICS PROGRAM 

The Radiological Health Physics Program offered by the 
Department of Radiological Sciences is designed to provide 
needed professional personnel to help advance the safe utiliza- 
tion of nuclear energy and radiation. It is conducted through 
the cooperation of other departments and provides the best 
education and experience within the practical limitations imposed 
by time and resources to carefully selected and highly motivated 
students. The program is supported by the Bureau of Radiological 
Health of the Department of Health, Education and Welfare. 
The program includes specialized training and education during 
the summer months, summer internship programs, and scholar- 1 
ships for qualified students. 

The academic program is broad based in the basic sciences 
so that students will be able to recognize and appreciate the 
many complex and interrelating factors in the solution of prob- 
lems facing the nuclear industry. 

Students will benefit from cooperative summer training pro- 
grams utilizing the radiation facilities and staff of the LTI Nuclear 
Center, government laboratories, industries, and major hospitals. 
This training and education in the nuclear sciences and radio- 
logical health gives experience with equipment and methods 
characteristic of current techniques and philosophy of profes- 
sional practice in the radiation protection field. The summer 
program enables students to better select a professional position 
after graduation and better equips them for the pursuit of ad- 
vanced degrees and research in the field. 
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Summer 


RS 

100 

Basic Radiological Health Physics 

4 weeks 



SOPHOMORE YEAR 




First Semester 


Bl 

201 

Principles of Biology 

(3-3)4 

EE 

211 

Fundamentals of Electricity 

(3-0)3 

MA 

203 

Calculus III 

(3-0)3 

NU 

201 

Introduction to Nuclear Engineering 

(3-0)3 

PH 

201 

Physics 

(4-2)4 



Total hours 

(16-5)17 



Second Semester 


Bl 

202 

Principles of Biology 

(3-3)4 

EE 

212 

Introductory Electronics 

(3-0)3 

MA 

204 

Calculus IV 

(3-0)3 

NU 

202 

Introduction to Nuclear Engineering 

(3-0)3 

PH 

202 

Physics 

(4-2)4 



Total hours 

(16-5)17 



Summer 


RS 

200 

Applied Radiological Health Physics 

Summer of 




work experience 



JUNIOR YEAR 

First Semester 


LL 

209 

Technical and Scientific Communication 

(3-0)3 

MA 

301 

Advanced Calculus for Applications 

(3-0)3 

NU 

305 

Nuclear Instrumentation 

(2-4)4 

RS 

401 

Principles of Radiation Safety & Control 

(3-0)3 



General Elective 

(3-0)3 



Total hours 

(14-4)16 



Second Semester 


Bl 

462 

Radiation Biology 

(3-0)3 

MA 

302 

Advanced Calculus for Applications 

(3-0)3 

NU 

306 

Nudear Instrumentation 

(2-4)4 

RS 

402 

Principles of Radiation Safety & Control 

(3-0)3 



General Elective 

(3-0)3 



Total hours 

(14-7)17 


RS 


300 


Summer 

Applied Radiological Health Physics 


Summer of 
work experience 
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SENIOR YEAR 
First Semester 


RS 

411 

Research in Radiological Sciences or 




Approved Technical Elective 

2, 3 or 4 

RS 

431 

Seminar in Radiological Sciences 

(2-0)1 

RS 

451 

Introduction to Electronic Product Radiation 

(3-0)3 



General Elective 

(3-0)3 



Elective 

(3-0)3 



Total credit hours 

12, 13 or 14 



Second Semester 


CH 

484 

Elements of Radiochemistry 

(2-3)3 

RS 

412 

Research in Radiological Sciences or 




Approved Technical Elective 

2, 3 or 4 

RS 

432 

Seminar in Radiological Sciences 

(2-0)1 



General Elective 

(3-0)3 



Elective 

(3-0)3 



Total credit hours 

12, 13 or 14 



SUGGESTED TECHNICAL ELECTIVES 


CN 

521 

Introduction to Environmental Studies 

(3-0)3 

RS 

523 

Air Resources Management 

(3-0)3 

RS 

532 

Air Sampling and Analysis 

(1-6)3 

MA 

361 

Digital Computer Programming 

(2-0)2 

MA 

383 

Statistical Methods 

(3-0)3 

NU 

405 

Nuclear Reactor Engineering 

(3-0)3 

NU 

406 

Nuclear Reactor Engineering 

(3-0)3 

NU 

493 

Advanced Nuclear Laboratory 

(0-6)3 

NU 

494 

Advanced Nuclear Laboratory 

(0-6)3 

RS 

422 

Environmental Radiation & Nuclear Site Criteria 

(3-0)3 

RS 

501 

Radiation Physics and Shielding Design 

(3-0)3 

RS 

503 

Introduction to Radiation Chemistry 

(3-0)3 

RS 

506 

Radiation Dosimetry 

(3-3)4 

RS 

507 

Criticality and Nuclear Reactor Safety 

(3-0)3 


RADIOLOGICAL SCIENCES COURSE DESCRIPTIONS 


RS 100 Basic Radiological Health Physics 4 weeks 

[Primarily for RS students] 

Introduction to atomic and nuclear physics; natural and 
artificial radioactivity, radiation, decay schemes; nuclear reactions 
including fisson and fusion; interaction of radiation with matter; 
radiatio’n quantities and units; shielding; biological effects of 
radiation; radiation protection standards and regulations; prin- 


h 
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il 


ciples of radiation detection and detection devices; counting 
systems and assay of a, ft, y emitters; survey and monitoring 
equipment; external radiation exposure and protection tech- 
niques; internal radiation exposure and protection techniques; 
radiation safety and control; accelerator and reactor health 
physics; medical radiation physics and X-ray protection. 


RS 200 Applied Radiological Health Physics Summer of 

[Primarily for RS students] work experience 

Applied work experience during summer months as a health 
physics technician at a government laboratory or a radiation 
facility of some industry, hospital, or education and research 
institution. 

RS 300 Applied Radiological Health Physics Summer of 

[Primarily for RS students] work experience 

Applied work experience during summer months as a health 
physics technician at a government laboratory or a radiation 
facility of some industry, hospital, or education and research 
institution. 

RS 401 Principles of Radiation Safety and Control (3-0)3 

[NU 202 or equivalent] 

Introduction to radiation protection, including radiation 
sources, radiation dose and dose measurement, radiation expo- 
sure, radiation protection techniques, monitoring methods and 

( instruments, contamination control and waste storage, facility 
design, hazards analysis, and applied health physics techniques 
for the safe handling and control of radioactive material. 


RS 402 Principles of Radiation Safety and Control (3-3)4 

[NU 202 or equivalent] 


A laboratory course giving students experience with equip- 
ment and practices of current use in the radiation protection 
field, an extension of RS 401 giving some of the practical aspects 
of radiation safety and control. 


RS 411-412 


Research in Radiological Sciences 

[Primarily for RS students] 


A research problem related to the field of radiation protec- 
tion is investigated by the student under the direction of faculty 
and staff of the Nuclear Center. The student will present a semi- 
nar on his research project. Areas of research anticipated in- 
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elude radiation shielding, radiation detection and measurement, 
radiation survey and monitoring, radiation biology, radiation 
chemistry, radiobiology, radiochemistry, radioecology, natural 
radioactivity, fall out, analyses and measurement of radioactivity 
and radiation levels associated with the operation of reactors and 
accelerators, and radioactive aerosols. 


RS 422 Environmental Radiation and Nuclear (3-0)3 

Site Criteria 

[Permission of Instructor] 

Sources of radioactive waste and waste treatment; internal 
dosimetry, maximum permissible concentrations; distribution of 
radioactivity in the environment and the significance of releases 
to the air, aquatic and terrestrial ecosystems; design and opera- 
tion of environmental surveillance programs around nuclear 
facilities; reactor site criteria, licensing, regulations, credible 
accidents, meteorological considerations, normal and abnormal 
operations. 


RS 431-432 Seminar in Radiological Sciences (2-0)2 (2-0)2 

[Primarily for RS students] 

Guest speakers and staff of the Nuclear Center present not only 
topics of current interest to the field of radiation protection but 
also descriptions of radiological health physics programs at 
various nuclear and radiation facilities. Students present a semi- 
nar either on their research project or on their critical essay. 

RS 441 Radioisotope Techniques (3-3)4 

A course for students and staff designed to acquaint them 
with the theory and use of radioisotopes and the principles and 
operation of radiation counting systems. Integrated into both 
laboratory and lecture sessions are topics related to biological 
effects of radiation exposure, safe use of radiation sources, radia- 
tion protection techniques and procedures, and design of radia- 
tion facilities. 


RS 451 Introduction to Electronic Product Radiation (3-0)3 

[Permission of Instructor] 

The theoretical and applied aspects of the generation, mea- 
surement, and uses of radiant energy from electronic products 
whose emissions span the entire electromagnetic spectrum; ultra- 
sonic energy emitted by electronic products; biological effects, 
standards of protection and control, and consequences and 
intent of Public Law 90-602. 


i 
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RS 501 


(3-0)3 


Radiation Physics and Shielding Design 

[Permission of Instructor] 

Interaction of neutrons, gamma rays and charged particles 
with matter; buildup factors; shielding of point, surface, and 
volume sources; shielding design factors in reactor and accelera- 
tor operation. 

RS 503 Introduction to Radiation Chemistry (3-0)3 

[Permission of Instructor] 

A study of the interaction of all types of ionizing radiation 
with matter and the resulting radiation-induced chemical reac- 
tions; excitation, ionization, and free radical formation and 
recombination. 


RS 506 


Radiation Dosimetry 

[Permission of Instructor] 


(3-3)4 


Sources of radiation exposure; calculations of chronic and 
acute radiation doses and their effects; internal dosimetry includ- 
ing distribution and elimination of radioisotopes; alpha, beta, 
gamma, and neutron dosimetry; principles of charge measure- 
ment and energy transfer; use and calibration of instruments 
including solid state dosimeters, ion chambers, and extrapolation 
chambers. 


RS 507 Criticality and Nuclear Reactor Safety 

[Permission of Instructor] 


(3-0)3 


Considerations of safe practices in transportation, storage, 
handling, and use of fissionable materials. Effects of moderators, 
reflectors, and geometries in thermal, epi-thermal and fast assem- 
blies. Natural and engineered safeguards are discussed. 

RS 508 Environmental Toxicology and Epidemiology (3-0)3 

[Permission of Instructor] 

An investigation into the sources and transport of toxic 
components in our environment, studies of the effects of micro- 
organisms in air and water, and the implications of industrial 
toxic wastes. 


Inn RS 523 


Air Resources Management 

[Permission of Instructor] 


(3-0)3 


ai> ■ This course emphasizes the problems involved in air pollu- 
tion and the technology developed for its control. Methods of 


221 


analys.5 and the technology for removing pollutants from waste 
gas streams are included. The course also includes comparative 
risks and benefits from the utilization of alternative energy re- 
sources with particular emphasis on comparisons between nu- 
clear and conventional electrical power generating plants. 

RS 532 Air Sampling and Analysis (1-6)3 

[Permission of Instructor] 

Methods for sampling and analysis of gaseous, particulate, 
liquid, and microbiological components in the ambient air and 
waste gas streams, including calibration of flow rate, volume 
measuring, and collection devices and the use of modern analy- 
sis techniques such as atomic absorption spectrophotometry, 
fluorescence analysis, and neutron activation. 
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COLLEGE 

OF 

EXTENSION AND 
GENERAL STUDIES 


COLLEGE OF EXTENSION AND GENERAL STUDIES 


The College of Extension and General Studies is a group of 
departments, schools and programs which (except for the Evening 
School) do not offer curricula leading to a degree. They are sup- 
port areas to the overall educational programs of the Institute. 
They are as follows: 

Evening School 

Continuing Education and Summer School 
Department of Aerospace Studies 
Department of Languages and Literature 
Department of Physical Education 
Department of Social Sciences 

The Martin Luther King, Jr. Educational Opportunity Program 
Libraries 

Descriptions of the courses and programs offered, and other 
pertinent information about these schools, departments and pro- 
grams are given in an appropriate location in the catalogue. The 
Evening School and Continuing Education and Summer School 
have separate catalogues describing their programs in greater 
detail. 

DEPARTMENT OF AEROSPACE STUDIES 

Instructional Staff 
Head of Department 

Robert E. Sizemore, Col., USAF, B.S. 

Members 

Bruce Baron, Capt., USAF, B.S. (Lowell Technological Institute), M.S. (Air Force 
Institute of Technology), Assistant Professor 
Sebastian F. Coglitore, Capt., USAF, B.S. (Newark College of Engineering), M.S. 

(University of North Dakota), Assistant Professor c 

Charles D. L'Archevesque, Capt., USAF, B.A. (Syracuse University), M.A. (Univer- 
sity of Colorado), Assistant Professor I 

Robert E. Sizemore, Col., USAF, B.S. (Mississippi State University), Head of De- 
partment and Professor 

Ifc 
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THE AIR FORCE ROTC PROGRAM 


The program is designed to qualify for commissions those 
men and women who desire to serve in the United States Air 
Force, and to provide an education that will develop skills and 
attitudes vital to professional Air Force officers. 

The Air Force ROTC program is divided into two phases: 
the General Military Course (GMC), the first two college years, 
and the Professional Officer Course (POC), the last two years. 

A student may elect to enroll in the Four-Year AFROTC Pro- 
gram or the Two-Year AFROTC Program. Students electing the 
Four-Year Program will take the General Military Course during 
their freshman and sophomore years and the Professional Offi- 
cer Course during their junior and senior years. They will attend 
four weeks of field training during the summer between the 
sophomore and junior years. As members of the program they 
are eligible to compete for AFROTC Scholarships. For acceptance 
into the POC, the Four-Year Program student must pass a physi- 
cal examination, an Officer Qualification Test, and possess an 
acceptable academic rating. To qualify for enrollment in the Two- 
Year Program, students must have two academic years remaining 
at either the graduate or undergraduate level or a combination 
of the two. They must also meet certain physical standards, pass 
an Officer Qualification Test, and possess an acceptable academic 
rating. Further, they must successfully complete a six-week Field 
Training Course before they can be accepted into the Profes- 
sional Officer Course. Transfer students may elect the Professional 
Officer Course by satisfying the above requirements. 

Uniforms and all equipment and textbooks required for 
AFROTC work are supplied by the Institute and the United States 
Air Force. Students in the Professional Officer Course receive a 
$100.00 per month subsistence allowance. Additionally, scholar- 
ships are available to a limited number of cadets in the program 
on a competitive basis. 

Students who successfully complete the Professional Officer 
Course are commissioned as second lieutenants in the United 
States Air Force Reserve. They serve on active duty in the Air 
Force in a specialty as close as possible to their academic train- 
ing consistent with AF needs. 
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GENERAL MILITARY COURSE 


AS 101 


AS 102 


AS 201 


AS 202 


FRESHMAN YEAR 

First Semester 

U.S. Military Forces in the 
Contemporary World I 

Second Semester 

U.S. Military Forces in the 
Contemporary World II 

SOPHOMORE YEAR 

First Semester 

U.S. Military Forces in the 
Contemporary World III 

Second Semester 

U.S. Military Forces in the 
Contemporary World IV 


( 1 - 1 ) 1 


( 1 - 1 ) 1 


( 1 - 1 ) 1 


( 1 - 1 ) 1 


PROFESSIONAL OFFICER COURSE 

JUNIOR YEAR 
First Semester 


AS 301 


AS 302 


AS 401 


AS 402 


Growth and Development of 
Aerospace Power I 

Second Semester 

Growth and Development of 
Aerospace Power II 

SENIOR YEAR 
First Semester 

The Professional Officer I 
Second Semester 
The Professional Officer II 


(3-1)3 


(3-1) 3 


(3-1)3 


(3-1) 3 


The AFROTC program is recognized as academic but of a 
highly specialized nature. It is not a requirement for graduation 
and students may not use more than six (6) credit hours of the 
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Professional Officer Course (junior and senior year subjects) in 
substitution for other subjects taken for graduation. Subjects 
taken in the ROTC program in the freshman and sophomore 
years are to be taken in addition to all other subjects listed in the 
various curricula. Academic credit is given for all ROTC subjects 
taken and passed and the grades will affect the student's aca- 
demic rating. Unless otherwise specified in the section on each 
curriculum, the six credit hours of advanced ROTC may be 
elected instead of General Electives. 

CORPS TRAINING 

Corps Training is conducted one hour each week. It is an 
assembly of the entire cadet corps under the direction of the 
detachment officer staff. The General Military Course cadets learn 
the rudiments of marching and drill and the Professional Officer 
Course cadets develop their capability to plan, organize and 
supervise cadet activities. During periods of inclement weather, 
Corps Training is conducted indoors and consists of programs to 
familiarize cadets with the life and work of Air Force officers and 
the base environment in which they function. Experts in the fields 
of Defense Policy and other current affairs subjects also lecture 
in the AFROTC Enrichment Program to broaden the student's 
appreciation in these areas. 

FIELD TRAINING 

Each cadet must attend field training during the summer 
before entry into the Professional Officer Course. Field Training 
is held at several Air Force operational bases each summer where 
cadets have the opportunity to observe, fly and live with career 
personnel. Transportation from the legal residence of the cadet 
to the Field Training Base and return, food, lodging and medical 
and dental care are provided by the Air Force. In addition, the 
cadet receives approximately $250.00 for the four-week Field 
Training and $400.00 for the six-week Field Training. 

FIELD TRIPS 

Periodically, the Department of Aerospace Studies conducts 
field trips to various Air Force installations. These trips include 
tours of the base and familiarization flights. Efforts are made also 
to assist those cadets who are interested in flying to gain as 
much information as possible about this phase of the Air Force. 

FLIGHT INSTRUCTION 

The Flight Instruction Program (FIP), designed for seniors in 
the Professional Officer Course who plan to enter Air Force pilot 
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training upon graduation, determines whether applicants have 
the necessary qualifications to fly high-performance aircraft. The 
program consists of two phases. The ground phase, given by 
officers of the detachment, serves to familiarize each student 
with procedures in navigation, radio and weather. The flying 
phase consists of dual and solo flight instruction by a FAA certi- 
fied civilian flying school at government expense. 

CADET DECORATIONS AND AWARDS 

A number of medals and awards are presented to selected 
cadets at special ceremonies held each semester. These awards 
include the Disabled American Veterans (DAV), the Costello 
Trophy, American Legion Excellence Awards, the Reserve Officer 
Association Medal, the LTI Trustees' and Alumni Awards. 

In addition, the Department of Aerospace Studies confers 
several medals and awards, among them the Distinguished Mili- 
tary Cadet Award, for outstanding performance in various fields. 

Distinguished AFROTC Graduate Awards, based on aca- 
demic and military achievements, are given to outstanding grad- 
uates. These awards constitute an advantage in competing for a 
Regular Air Force commission. 

AEROSPACE STUDIES 


AS 101-102 U.S. Military Forces in the (1-1) (1-1)2 

Contemporary World I and II 

An introductory course exploring the background, mission, 
and functions of U.S. Military Forces. Particular emphasis is 
placed upon the mission and organization of the US Air Force 
and the responsibilities of an Air Force officer. The course con- 
tinues with an in-depth study of US strategic offenses and defen- 
sive forces and ends with an examination of the specific func- 
tions of US General Purpose and Aerospace Support Forces. This 
Study will serve as a foundation for an introduction to the de- 
fense policy instruction offered in AS 201-202. 


AS 201-202 U.S. Military Forces in the (1-1) (1-1)2 

Contemporary World III and IV 

A brief study of defense policies as related to the strategies 
of the United States, the Soviet Union and China. The course 
continues with the study of defense organization, the role of the 
military in United States national policies and concludes with an 
examination of the factors involved in defense decision making. 
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AS 301-302 Growth and Development of (3-1) (3-1)6 

Aerospace Power I and II 

A survey course about the changing nature of military con- 
flict; airpower in the United States; mission aand organization of 
the U.S. Air Force; Air Force concepts, doctrine and employment 
of aerospace power, including US space programs, vehicle, sys- 
tems, and problems in space exploration. These areas are studied 
through the media of briefings, discussions, debates and written 
reports by the students to improve their communicative skills. 

AS 401-402 The Professional Officer I and II (3-1) (3-1)6 

A study of professionalism, leadership and introductory man- 
agement principles. Classroom and organizational situations allow 
application of leadership and management skills, stress profes- 
sional and personal responsibility and improve communicative 
skills through classroom discussions and student presentations. 
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ATHLETICS AND RECREATION 


Athletics are a part of the total program at Lowell Tech, and 
essential to the overall development of the individual. New and 
extensive facilities and a competent professionally trained staff 
provide numberless opportunities for students to participate in a 
variety of activities. 

A beautiful new, well-equipped physical education building 
includes a gymnasium, with a seating capacity of two thousand, 
an all-purpose gym of equal size to the main gymnasium, a col- 
legiate-style swimming pool, a wrestling and judo room, weight 
training facilities, a gymnastics area, two handball and three 
squash courts, home and visiting team dressing rooms, a modern 
rifle range, and locker rooms for students and faculty with more 
than two thousand lockers available. 

New athletic fields and a skating rink are located in the area 
adjacent to the physical education building. 

An Intercollegiate Boathouse for L.T.I. is located on the 
Merrimack River in Lowell. 


The Athletic Association is funded by student fees and pro- 
vides extensive opportunities for student participation in Inter- 
collegiate, Intramural and Recreation programs. All students are 
members of the Association and are admitted free to all home 
athletic contests. 


Intercollegiate Athletics: Lowel Tech has intercollegiate 
competition in seventeen sports. Teams are scheduled in Soccer 
and Cross Country in the Fall; Basketball, Hockey, Wrestling, 
Gymnastics, Swimming, Skiing, Squash, Bowling and Rifle in the 
Winter; Baseball, Track, Golf, Tennis, Crew and Lacrosse in the 
Spring. 

Intramurals: The intramural program at L.T.I. is extensive. 
The three leagues — Fraternity, Dormitory, and Independent — 
compete in the following activities: Touch Football, Basketball, 
Tennis, Golf, Bowling, Track, Cross Country, Ice Hockey, Speed 
Skating, Handball, Squash, Volleyball, Badminton, Water Basket- 
ball, Table Tennis, Six-Man Soccer, and Six-Man Lacrosse. 

Recreation: The athletic facilities at L.T.I. are open for stu- 
dent use from 9:00 a.m. to 9:30 p.m. weekdays, and from 10:00 
a.m. to 4:00 p.m. on Saturdays. 

There are opportunities for student participation in the or- 
ganized and informal recreational activities listed as follows: 
Badminton, Volleyball, Basketball, Physical Conditioning, Swim- 
ming, Diving, Water Basketball, Life Saving, Archery, Table Ten- 
nis, Touch Football, Skin and Scuba Diving, Wrestling, Judo, Kar- 
ate, Rifle and Pistol Shooting, Weight Training, Gymnastics, Hand- 
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ball, Squash, Tennis, Ice Skating, Track and Field, Softball, and 
Lacrosse. 

Equipment needed for most of these sports is available from 
the Issue Room on presentation of the student's ID card. 

Students are urged to supplement their required activities 
with a regular program of recreation. 


PHYSICAL EDUCATION 


Instructional Staff 

Head of Department 

Raymond E. Sparks, B.S., M.A., P.E.D. 

Director of Athletics 

Waldo W. Yarnall, B.S. 

Members 

Richard M. Aronson, B.S. (Springfield College), M.Ed. (Boston University), C.A.S. 
(Springfield College), Assistant Professor 

Robert T. Callary, B.S. (Springfield College), M.Ed. (Fitchburg State' College), 
Instructor 

A. Grant Carrow, A.B. (University of New Hampshire), Instructor 
George E. Davis, B.Ed. (Plymouth State College), Athletic Coach and Physical 
Education Instructor 

A. James Oliver, B.S. (Boston University), M.Ed. (Boston State College), Associate 
Professor 

William J. Riley, Jr., B.S. (Boston University), Instructor 

Raymond E. Sparks, B.S. (Indiana State University), M.A. (Columbia University), 
P.E.D. (Springfield College), Head of Department and Professor 
James E. Stone, B.S. (Springfield College), Assistant Professor 
Waldo W. Yarnall, B.S. (University of Vermont), Director of Athletics 

Physical education makes its contribution to the total col- 
lege curriculum through specific programs of conditioning exer- 
cises, self-testing activities, sports, recreational games, gymnas- 
tics, rhythms, aquatic activities, and personal defense activities 
such as wrestling, judo, and karate. Physical Fitness testing is in- 
cluded as a basic part of the program. The students are expected 
to become familiar with and develop efficiency in a variety of 
activities especially team games, individual recreational sports, 
swimming, and physical fitness. 

The classes meet twice a week and are required for the 
Freshmen. Lowell Tech students must pass a swimming test and 
four quarters of Physical Education. Each quarter is half a semes- 
ter. Students who satisfy minimum requirements in the swim- 
ming and the Physical Fitness Test are allowed to choose any ac- 
tivity which the Department offers. A new activity must be cho- 
sen each quarter. 
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Students who do not satisfy the minimum requirements are 
assigned a swimming or a Physical Fitness class. At the end of the 
quarter, these students are retested. 

The program is elective for sophomores, juniors, and seniors. 
After completing the freshman requirement, they may choose 
those activities which they wish to receive additional instruction. 
Participation in varsity and club sports is an integral part of the 
Physical Education Program; therefore, physical education credit 
will be given for such participation. 

The following objectives serve as guides for the entire pro- 
gram: 

1. The improvement of health through increased organic vigor. 

2. The development of efficient and effective sports-skills and 
motor fitness. 

3. The development of desirable social attitudes and standards 
of conduct. 

4. The development of an appreciation for an interest in physi- 
cal activities which will result in continued participation in 
wholesome and enjoyable leisure pursuits. 

I INDIVIDUAL ACTIVITIES 

P.E. 110 Physical Fitness 

P.E. 112 Golf 

P.E. 115 Individual Sports 

(handball-squash-paddle racquets) 

P.E. 116 Tennis 

P.E. 117 Archery 

P.E. 120 Weight Training 

P.E. 125 Gymnastics 

P.E. 126 Badminton 

P.E. 127 Fencing 

II TEAM ACTIVITIES 

P.E. 130 Basketball 

P.E. 135 Hockey 

P.E. 136 Skating 

P.E. 140 Soccer 

P.E. 145 Softball 

P.E. 150 Touch Football 

P.E. 155 Volleyball 

P.E. 156 Indoor Team Games 

III AQUATICS 

P.E. 160 Swimming for Beginners 

P.E. 161 Intermediate Swimming 

P.E. 162 Pre Life-saving 
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P.E. 163 
P.E. 164 
P.E. 165 
P.E. 166 
P.E. 167 
P.E. 168 
P.E. 230 


P.E. 170 
P.E. 172 
P.E. 175 


P.E. 400 
P.E. 405 
P.E. 470 
P.E. 200 
P.E. 428 
P.E. 410 
P.E. 432 
P.E. 415 
P.E. 460 
P.E. 320 
P.E. 425 
P.E. 420 
P.E. 340 
P.E. 465 
P.E. 430 
P.E. 320 
P.E. 435 


Life-saving 

Competitive Swimming 
Competitive Diving 
Water Basketball 
Water Polo 
Advanced Diving 
Scuba and Skin Diving 

IV COMBATITIVES 

Judo 

Karate 

Wrestling 

V INTERCOLLEGIATE SPORTS 

Baseball 

Basketball 

Bowling 

Crew 

Cross Country 
Golf 

Gymnastics 

Hockey 

Lacrosse 

Riflery 

Soccer 

Skiing 

Squash 

Swimming 

Tennis 

Track 

Wrestling 
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DEPARTMENT OF LANGUAGES AND LITERATURE 


Instructional Staff 
Head of Department 

Howard K. Moore, A.B., A.M., M.L.S., Ph.D. 

Members 

William M. Aiken, B.A. (Trinity College), A.M. (Harvard University), Assistant 
Professor 

Howard C. Arnold, A.B. (Oberlin College), M.Ed. Northeastern University), Assis- 
tant Professor 

Donald R. Berry, B.A., M.A. (Baylor University), Assistant Professor 
Andrea Broderick, B.A. (University of New Hampshire), M.A. (Vanderbilt Univer- 
sity), Instructor 

William F. Coughlin, Jr., B.S. (Lowell State College), A.M. (Middlebury College), 
Instructor 

Arthur T. Dabilis, A.B. (Suffolk University), M.A. (Northeastern University), 
Instructor 

Robert J. DeYoung, B.A., M.A. (New York University), Assistant Professor 
Richard R. Forster, B.A. (Louisiana State University), M.A. (University of Southern 
California), Instructor 

William R. Hersey, B.S. (Lowell State College), M.A. (Boston College), Instructor 
Lester B. Hudson, A.B., M.A. (Boston University), Instructor 
Charles E. Jarvis, B.S., M.A. (Boston University), Professor 

Marianne H. Knowlton, B.A. (Smith College), M.A. (Tufts University), Assistant 
Professor 

John J. McCaffrey, A.B. (Suffolk University), A.M. (Tufts University), Assistant 
Professor 

Barbara Miliaras, A.B., Ed.M. (Boston University), Instructor 
Howard K. Moore, A.B., A.M. (Boston University), M.L.S. (Simmons College), 
Ph.D. (Boston University), Head of Department and Professor 
William L. Mulcahy, Jr., B.A. (Harvard University), M.Ed. (Salem State College), 
Instructor 

Cornelius P. Murphy, B.S., M.A. (Boston College), M.Ed. (Salem State College), 
Instructor 

Gerard W. O'Connor, A.B. (Harvard University), A.M., Ph.D. (Boston University), 
Professor 

John J. Riley, A.B., M.A. (Boston University), Assistant Professor 
Charles J. Ryan, B.A. (University of Connecticut), M.A. (University of Massachu- 
setts), Instructor 

Anthony C. Turrisi, B.S. (Massachusetts Institute of Technology), M.A. (University 
of Wisconsin), Instructor 

Robert J. Whelan, B.S. (Boston College), M.A. (Catholic University of America), 
Assistant Professor 

Roger E. Wiehe, B.A. (Yale University), M.A. (University of Illinois), Ph.D. (Co- 
lumbia University), Professor 
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LANGUAGES AND LITERATURE 


LL 109-110 English for International (3-0) (3-0)6 

Students 

Training in exposition. Reading and evaluation of selections 
representative of the major literary types. Designed to meet the 
English requirement for those for whom English is a second lan- 
guage. 

LL 111-112 English I and II (3-0) (3-0)6 

Introduction to literature through the essay, non-dramatic 
prose fiction, poetry, and drama. Critical papers. 

LL 207 Oral Business Communication (3-0)3 

[LL 111-112] 

Techniques and ethics of oral presentation. Panels, discus- 
sions, and problems. Frequent use of language laboratory. Limited 
to fifteen students. 

LL 209 Technical and Scientific (3-0)3 

Communication 

[LL 111-112] 

Training in the theory, design, and organization of reports in 
science and industry. Preparation of written and oral reports for 
specific scientific and technical problems. 

LL 213 Introduction to English Literature: to 1798 (3-0)3 

[LL 111-112] 

Interpretation and criticism of selections from the major 
writers in the chief periods of English Literature to 1798. 

LL 214 Introduction to American Literature: (3-0)3 

from 1865 

[LL 111-112] 

Interpretation and criticism of selections from the major 
writers in the chief periods of American Literature from 1865. 

LL 215 Introduction to American Literature: (3-0)3 

[LL 111-112] 

Interpretation and criticism of selections from the major 
writers in the chief periods of American Literature to 1865. 

LL 216 Introduction to English Literature: (3-0)3 

from 1798 

[LL 111-112] 

Interpretation and criticism of selections from the major 
writers in the chief periods of English Literature from 1798. 
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LL 218 Afro-American Literature (3-0)3 

[LL 111-112] 

A study of poems, plays, short stories and novels by Negro- 
Americans from 1920 to the present, including Langston Hughes, 
Richard Wright, James Baldwin, Ralph Ellison, and others. 

LL 219 The Film in Communication (3-0)3 

[LL 111-112] 

The film as a medium for communication. Historical evolu- 
tion of screen conventions. Emphasis on analysis and evaluation 
of film. 

LL 221 Educational Broadcasting Philosophy (1-6)3 

Laboratory 

[Permission of Instructor] 

Practical aspects of educational, community-oriented pro- 
gramming. 

LL 222 Educational Broadcasting Philosophy (2-2)3 

[Permission of Instructor] 

Objectives which may be set for various types of broadcast 
stations, and the formulation of plans to achieve these objectives. 
Station management and operations in each type of station with 
emphasis on student-run educational stations. The art of an- 
nouncing and program development. Discussion of F.C.C. policy 
relative to educational broadcast stations. 

LL 224 Literary Criticism for the Technology (3-0)3 

Major 
[LL 111-112] 

Familiarizes the student with the biographical, psychological, 
sociological, and analytical approaches to literature. Application 
to works by Poe, Crane, Hemingway, Camus, and others. 

LL 233 Comparative Literature (3-0)3 

[LL 111-112] 

A consideration of at least six world classics as keys to the 
development of modern culture. 

LL 234 Shakespeare (3-0)3 

[LL 111-112] 

Shakespeare's chief tragedies, comedies, and chronicles. 
Consideration of Shakespeare's views on the nature of man. 
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LL 235 


(3-0)3 


English Drama After Shakespeare 

[LL 111-112] 

A study of main trends in English dramatic literature from 
1600 to the present: comedy of humors, comedy of manners, 
heroic tragedy, sentimental comedy, satire, problem play, 
theatre of the absurd. Readings will include representative work 
of Ben Jonson, Congreve, Dryden, Goldsmith, Sheridan, Shaw, 
Samuel Beckett, and others. 

LL 238 Science and Literature (3-0)3 

[LL 111-112] 

A study of primarily literary works with scientific subject 
matter. Major topics include (1) the scientist as hero, (2) aesthet- 
ic implications of scientific discoveries, (3) the controversy over 
the "two cultures." Wide range of readings from Lucretius to 
Brecht's Galileo. [Not a course in science fiction.] 

LL 259-260 Elementary German (3-0) (3-0)6 

Fundamentals of grammar and basic vocabulary. Audio-lin- 
gual emphasis in developing proficiency in speaking, compre- 
hension and reading. Tapes available for laboratory use. No 
credit for the first semester without the second. 

LL 261-262 Elementary Technical German (3-0) (3-0)6 

Introductory course designed for students who wish to ac- 
quire facility in translating scientific material from German to 
English. Introduction to fundamentals of grammar, problems of 
syntax and idiom, with emphasis on scientific terminology. No 
credit for the first semester without the second. 

LL 263-264 Elementary French (3-0) (3-0)6 

An introduction to the study of the French language to de- 
velop a reading knowledge. Limited practice in pronunciation 
and writing. For students who have had less than two years of 
secondary school training in French. No credit for the first 
semester without the second. 

LL 265-266 Elementary Russian (3-0) (3-0)6 

An introduction to the study of the Russian language for 
students who have not previously studied Russian, or for those 
who have studied it for not more than one year at the secondary 
level. Emphasis on basic grammar and on understanding both 
written and spoken Russian. Tapes available for laboratory use. 
No credit for the first semester without the second. 
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LL 267-268 Elementary Spanish (3-0) (3-0)6 

An introduction to the language for those who have not 
previously studied Spanish or who have not had more than one 
year of the language at the secondary level. Emphasis on the lan- 
guage as heard and spoken, as the first step in developing skills 
in reading and writing. No credit for the first semester without 
the second. 

LL 269 Literature of the Beats (3-0)3 

[LL 111-112] 

A study of the Beat writers of the 1950's and 1960's: Kerouac, 
Ginsberg, Burroughs, Corso, Ferlinghetti, and two or three others. 
An examination of the Beat Rebellion and its influence on the 
American scene today. Resources: tapes, letters, guest speakers, 
and other primary sources. 

LL 309 Woman in Modern Fiction (3-0)3 

[LL 111-112] 

A study of the changing role of women in our society as 
viewed and recorded by the literary artist. The study will extend 
from Thomas Hardy and D.H. Lawrence to the present, and con- 
centrate finally on the current Liberation movement. 

LL 311 Creative Writing and Advanced Composition (3-0)3 

[LL 111-112] 

A course designed to develop the student's natural ability Tn 
verbal expression. Original works of short fiction, poetry, and 
exposition will be presented and discussed at regular intervals 
throughout the term. 

LL 313 Introduction to Continental Literature (3-0)3 

[LL 111-112] 

Interpretation and criticism of selections from major Conti- 
nental writers through the Renaissance. 

LL 314 Continental Literature Since the Renaissance (3-0)3 

[LL 111-112] 

Interpretation and criticism of selections from major Conti- 
nental writers of the Neoclassic through the modern period. 

LL 315 Myth and Symbol in Literature (3-0)3 

[LL 111-112] 

An examination of the use of myth and symbol in modern 
literature for its thematic and cultural-historical significance. 
Emphasis on the analysis literature selected from the works of 
Dostoevski, Gide, Mann, Conrad, D.H. Lawrence and others. 
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LL 316 


(3-0)3 


The English Bible as Literature 

[LL 111-112] 

The several main genres of Biblical literature considered as 
literature. 

LL 318 The Evolution of the Existential Hero (3-0)3 

[LL 111-112] 

The development of the alienated hero in fiction from Sten- 
dhal, and Camus with emphasis upon the works of the following 
authors: Stendhal; Melville; Dostoevski; Gide; Sartre; Camus; 
Hemingway and Beckett. 

LL 319-320 The Image of Man in Western Thought (3-0) (3-0)6 

[LL 111-112] 

The first semester is not a prerequisite to the second. Exami- 
nation of the major ideas and cultural influences in Western 
Thought from the fall of Rome to the present as reflected in liter- 
ature, the visual arts and music. 

Semester I: The Latin Middle Ages to the French Revolution 
Semester II: The Industrial and Scientific Revolution to the 
Emergence of the Absurd. 

LL 333 Problems of Philosophy (3-0)3 

[LL 111-112] 

An introduction to some of the persistent problems of ethics 
and metaphysics and the solutions offered by modern thinkers. 

I LL 335 The Southern Renaissance in (3-0)3 

American Literature 

[LL 111-112] 

An investigation of universal implications in "regional" litera- 
ture: Faulkner, Flannery O'Connor, Robert Penn Warren, Eudora 
Welty, James Agee, William Styron, Ralph Ellison, Truman Capote, 
James Baldwin. 

LL 341 Satire (3-0)3 

[LL 111-112] 

A study of a literary genre. Selected readings from Horace 
and Juvenal through Orwell and Burgess. 

LL 342 Utopian Literature (3-0)3 

[LL 111-112] 

A study of utopias from Plato through Bacon to Bellamy, 
Wells, and Clarke. 


LL 344 Modern American Poetry (3-0)3 

[LL 111-112] 

An inductive investigation into recent trends in American 
verse, using the work of Frost, Pound, Eliot, and Williams as in- 
structive points of departure and culminating in student investi- 
gation and individual poets of special interest. 

LL 345 Modern Irish Literature (3-0)3 

[LL 111-112] 

Irish writing from 1890 to the present, with special emphasis 
on the works of Yeats, Synge, O'Casey, Joyce, O'Connor, and 
O'Faolain. 

LL 363-364 Intermediate French (3-0) (3-0)6 

[LL 264 or equivalent] 

An intensified study of the language through continued 
acquisition of audio-lingual skills with emphasis on improving 
reading and writing. Use of language tapes, records, newspapers, 
magazines and other media. French will be the language of the 
classroom, as far as student ability will permit. No credit for the 
first semester without the second. 

LL 365-366 Intermediate Literary and (3-0) (3-0)6 

Conversational Russian 

[LL 266 or equivalent] 

An intensified study of the language, with increased oppor- 
tunity for speaking and writing the language. Russian short stories, 
essays and other written material will be supplemented by lan- 
guage tapes and records. No credit for the first semester without 
the second. 

LL 367-368 Intermediate German (3-0) (3-0)6 

[LL 262 or equivalent] 

Practice in oral and written expression with emphasis on 
idiomatic expression, training in syntax, and composition. Second 
term devoted to selected reading and discussion of significant 
works in prose and lyric poetry to acquaint the student with out- 
standing authors, ideas, and movements in German literature. 
Tapes available for laboratory use. No credit for the first semester 
without the second. 

LL 369-370 Intermediate Spanish (3-0) (3-0)6 

[LL 268 or equivalent] 

Intensified study of the language, with increased opportunity 
for speaking and writing. Frequent opportunity for oral presenta- 
tion in small groups. Readings will include contemporary writings 


as well as selected masterpieces of Spanish literature. Tapes and 
records for laboratory use. Spanish will be the language of the 
classroom insofar as student ability permits. No credit for the 
first semester without the second. 

LL 431 Philosophy of Science (3-0)3 

[LL 111-112] 

Consideration of the hypothetico-inductive method of gain- 
ing knowledge, the significance of causality and its problems, the 
principles of induction, empiricism, relations between physical 
and biological sciences, logical models for scientific discovery. 
Historical examples will be used. 

LL 435 English Literature of the Eighteenth Century (3-0)3 

[LL 111-112] 

A survey of the prose and verse (excluding drama and the 
novel), with emphasis on the relationship between the literature 
and the intellectual background. 

LL 436 English Romantic Poets (3-0)3 

[LL 111-112] 

A close study of Wordsworth, Coleridge, Byron, Shelley, and 
Keats. Attention will be centered on the ways each of these 
poets articulates characteristically Romantic ideas. 

LL 443 Science Fiction (3-0)3 

[LL 111-112] 

A study of major works in science fiction and fantasy from 
Wells and Tolkien through Heinlein and Delaney. Emphasis is 
literary and historical. 

LL 444 Popular Culture (3-0)3 

[LL 111-112] 

A study of the Hero in American popular culture. Selected 
heroes include the Cowboy, the Tough Guy, the Secret Agent, 
the Politician, the Black, and the Musician. Movies, records, mag- 
azines, TV, and popular literature will be used. 

LL 467 Seminars in German Masterpieces (3-0)3 

Selected reading in German Literature from the seventeenth 
to the twentieth century. Discussion and analysis of significant 
German novels, novellen, drama, and lyric poetry. May be taken 
only upon recommendation of the instructor. 
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LL 471 The Modern American Novel (3-0)3 

[LL 111-112] 

A consideration of the outstanding American novelists from 
1920 on. Selected works of Faulkner, Hemingway, Wolfe, and 
others. 

LL 472 The Modern British Novel (3-0)3 

[LL 111-112] 

The development of the novel in English literature from 
Conrad and Hardy through Huxley and others. Selected novels 
are read and discussed. 

LL 473 World Drama (3-0)3 

[LL 111-112] 

A survey of the main currents in world drama from early 
Greek drama to modern European drama. Selected significant 
plays from the representative periods in the historical develop- 
ment of world drama are read and discussed. 

LL 474 Modern Drama (3-0)3 

[LL 111-112] 

An analysis of major forces in drama from the time of Ibsen 
to present. Selected representative plays are read and discussed. 

LL 476 Nineteenth-Century British Novel (3-0)3 

[LL 111-112] 

The dominant literary form of the period studies in a repre- 
sentative novel of each of the major novelists from Scott to Eliot, 
including Austen, Dickens, Thackeray and Emily Bronte. 

LL 481 Classical Literature (3-0)3 

[LL 111-112] 

An examination of the contributions of the Greeks to our 
literary culture. The influences of Greek thought, art, and politics 
are studied in selected readings and discussions in seminar 
meetings. 

LL 482 The Short Story (3-0)3 

[LL 111-112] 

A critical survey of the growth and development of the short 
story. Consideration of the works of key writers in this genre. 

LL 495-496 Reading and Research 6 

[LL 111-112] 

Independent study under the guidance of individual mem- 
bers of the department. Consideraton for admission limited to 
Juniors and Seniors with "B" average. 
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LL 961 British Literature (3-0)3 

[For students in Engineering Technology only] 

An introduction to British Literature from the Anglo-Saxon 
Period to the Contemporary Period, with emphasis on major 
authors and key periods. 

LL 962 American Literature (3-0)3 

[For students in Engineering Technology only] 

An introduction to the literature of the United States from 
the Colonial Period to the Contemporary Period, with emphasis 
on major authors and historical background. 


DEPARTMENT OF SOCIAL SCIENCES 


Instructional Staff 

Head of Department 

Francis R. Walsh, B.S., M.A., Ph D. 

Members 

Stanley J. Chase, A.B., M.A. (Siena College), Assistant Professor 
William S. Harrison, A.B. (Harvard University), Assistant Professor 
Jonathan J. Liebowitz, A.B. (Columbia University), M.A., Ph.D. (University of 
California, Berkeley), Assistant Professor 
Joseph W. Lipchitz, B.A., M.A. (University of Massachusetts), Ph.D. (Case West- 
ern Reserve University), Associate Professor 
William G. Nowlin, Jr., B.A. (Tufts University), M.A. (University of Chicago), 
Instructor 

Miriam D. Price, A.B. (Smith College), Instructor 

Francis R. Walsh, B.S., M.A., Ph.D. (Boston University), Head of Department and 
Professor 

Joseph W. Waterman, B.S. (University of Vermont), M.B.A. (Boston University), 
Assistant Professor 


SOCIAL SCIENCES 


The United States: 1865-1917 


SS 223 


(3-0)3 


With the unit approach, a study of the following: Political 
development from Reconstruction to the New Freedom, the rise 
of labor and industry after 1870, the rise of the West and its in- 
fluence, diplomacy before World War I, and the social and cul- 
tural development of the American people. 

SS 224 The United States: 1918-1945 (3-0)3 

A study of politics and foreign policy from Wilson through 
Roosevelt. 

SS 225 Europe: 1789-1914 (3-0)3 

A study of those events which have played an important 
part in shaping the modern world, with emphasis upon such top- a 
ics as the French Revolution, the Industrial Revolution, social re 
and political reforms, the rise of nationalism and imperialism, 
and the background of World War I. 

SS 226 Europe: 1914 to the Present (3-0)3 

A study of the period of the two World Wars and the post- 
war periods in which totalitarianism, new power alignments, and 
new international organizations developed. * 
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SS 232 Social and Economic Change in Europe: 1750 (3-Q)3 

to the Present 


This course studies the impact of economic change on the 
life of Europe since the 18th century. After a brief survey of theo- 
ries of development, the economic revolutions of the past 200 
years are examined in depth. The relationships between eco- 
nomic change and social and intellectual life are also explored. 

SS 235 England: Roman Times to the Restoration (3-0)3 

The history of England to 1660, with emphasis on the devel- 
opment of the institutions of monarchy and Parliament, culmi- 
nating in the clash between the two and the Restoration in 1660. 

SS 236 England: The Restoration to the Present (3-0)3 

England's history from the Restoration, tracing the rise of 
parliamentary government, the cabinet system, domestic reforms, 
and imperial policy. 

SS 238 Revolutions in European History (3-0)3 


An analysis of the causes and effects of the English, French 
and Russian Revolutions, with some comparisons to revolutions 
outside of Europe. The role of revolution in European political 
and social development. 


SS 240 


European Urban History 


(3-0)3 


The origins of the city. Changing structure and function of 
cities in Ancient, Medieval and Early Modern Europe. The indus- 
trial city and the city of the future. 


SS 242 


European Imperialism 


(3-0)3 


The doctrine and practices of European expansion in the 
19th century. Economic and political interpretations. The reac- 
tions of subject peoples and liberation movements. 


SS 301 


Government of the United States 


(3-0)3 


This course focuses on contemporary social and political 
factors in the United States. Readings, discussion, and analysis 
are used to gain an understanding of the structural and behavioral 
realities of modern American politics. 


SS 303 


Psychology 


(3-0)3 


An introduction to the basic principles of human behavior. 
The major areas covered include the origins and development of 
psychology as a science, the stages of human development, mo- 
tivation and emotion, sensing and perceiving, the nature of 
neuroses and psychoses. 
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SS 305 Sociology (3-0)3 

The principles of Sociology, including the development of 
Man, culture, culture and personality, social organization and 
structure, groups and group life, social relations, collective be- 
havior, social change, and social institutions. 

SS 307 Seminar in Small Group Analysis (3-0)3 

Experimental exploration of group processes. Members of 
seminar engage in the task of'simultaneously building a group 
and analyzing group structure and process, applying relevant 
social psychological theory and principles. 

SS 308 Psychology of Interpersonal Behavior (3-0)3 

A study of the science of interpersonal behavior and of the 
development of theories of the personality. Major topic areas 
discussed include: the meaning and measurement of interper- 
sonal behavior, behavior development, personality development, 
conflict and anxiety, defense and coping mechanisms. 

SS 310 Contemporary Social Problems (3-0)3 

This course deals with a series of contemporary social issues 
such as minority problems, violence, and population. 

SS 315 Sociology of Deviance (3-0)3 

Examination of the concept of deviance in sociology and its 
implications for the study of contemporary social behavior. The 
application of this concept to the study of mental health, alco- 
holism, drug addiction, and crime. 

SS 320 Urban Sociology (3-0)3 

Development of urban communities. Factors in city growth. 
Ecology of cities. Social organization of modern communities and 
metropolitan regions. 

SS 322 Moral Problems in a Technological Age (3-0)3 

i) 

The course will deal with contemporary social issues such j 
as, war and peace, prejudice and race relations, inter-faith ten- ^ 
sions, changing sexual patterns, and ecology. j 

SS 335 American Economic History (3-0)3 § 

A study of the growth and development of the American 
economy from its European origins to the present. 

SS 340 The United States: 1945 to the Present (3-0)3 

fie 

An historical study of the United States since World War II. 
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SS 352 Contemporary Political Theory (3-0)3 

An examination of contemporary political theory and its 
relation to current social problems. 

SS 360 Government of China (3-0)3 

An in-depth study of the politics of the Chinese People's 
Republic, including its history, ideology, internal politics, and 
foreign policy. 

SS 362 Social Psychology (3-0)3 

A seminar involving the problem of social order, the sociali- 
zation process, social interaction, and the maintenance of social 
order. 

SS 401 Afro-American History (3-0)3 

An historical study of the patterns of racial relations and the 
participation of Afro-Americans in the social, economic, political, 
and cultural life of the United States. The topics covered include 
the origins and development of the slave system, the Civil War 
and Reconstruction, urbanization, the Civil Rights movement, and 
"Black Power." 

SS 404 Technology and Social Change I (3-0)3 

An examination of the impact of technology on contempo- 
rary man and society. Topics include the military-industrial com- 
plex, technological elites, and the role of the engineer. 

SS 405 Technology and Social Change II (3-0)3 

A continuation of SS 405. Topics include the impact of tech- 
nology, politics, education, and the critics of technology. 

SS 406 The Technological Future: (3-0)3 

The Material Aspects 

Lectures and discussions forecasting the completely tech- 
nologized society of 2000 A. D. The first semester emphasizes 
the nature of several "futuribles" — the possible futures — from 
the surprise-free environment to those involving scientific break- 
throughs. 

SS 407 The Technological Future: (3-0)3 

The Social and Political Aspects 

Lectures and discussions during the second semester em- 
phasize man's adaptation to the vast changes of the future and 
the probable nature of the future world civilization. 
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SS 410 


History of Science and Technology (3-0)3 

Science from the Middle Ages to the present. The scientific 
revolution of Copernicus, Galileo and Newton. Biology, evolu- 
tion, relativity and 20th century science. Relationship of science 
to technology and both to society. 

SS 451 History of France (3-0)3 

The History of the development of ideas and institutions 
in modern France from the age of absolutism through the mid- 
twentieth century. 

SS 452 Seminar in Recent American History (3-0)3 

A study of selected problems in American History. 

SS 453 Seminar in Modern European History (3-0)3 

A study of selected problems in Modern European History. 

SS 454 Seminar in Political Science (3-0)3 

A study of selected problems in Political Science. 

SS 455 Seminar in Psychology (3-0)3 

A study of current trends in Psychology. 

SS 456 Seminar in Sociology (3-0)3 

A study of current trends in Sociology. 

SS 460 Elements of Urban Affairs (3-0)3 

Survey of the field of urban affairs including housing, inter- 
governmental relations, transportation, human resources, and 
the urban environment. 

SS 461 Studies in Regional and (3-0)3 

Metropolitan Development 

Examines interrelationships between economic, social land 
use and transportation planning at the regional and metropolitan 
levels. 

SS 462 Urban Reform (3-0)3 

An examination of the alternatives in urban reform. Topics 
to be covered include social welfare programs, urban renewal, 
and planned cities. 

SS 471 The United States in World Politics (3-0)3 

The backgrounds of American foreign policy and the var- 
ious circumstances and conditions under which these principles 
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have been applied by the United States are examined through 
case studies. 


SS 472 National Security Policy (3-0)3 

A study of the relationship of force and foreign policy in the 
thermonuclear age. Discussions cover organization and policy- 
making, military policy and strategy, and the substance of natural 
security. 

SS 474 Cultural Anthropology (3-0)3 

A seminar analyzing various living societies and their cul- 
tures in terms of social adjustment to recurring needs. 

SS 478 Russia: The Soviet Union (3-0)3 


A study of the history of the U. S. S. R. from 1917 to the 
present. The course will be divided into three general areas: Es- 
tablishment of the Soviet state; the Stalinist period; and current 
domestic and foreign problems. 

SS 482 The United States: Urban History (3-0)3 

Social, cultural, economic, and political factors in the for- 
mation and development of the modern American city. 

SS 483 The Development of Western (3-0)3 

Civilization: To 1453 


The history of the development of ideas and institutions 
from democratic Athens to the renaissance. 


SS 484 


The Development of Western 
Civilization: Since 1453 


(3-0)3 


The development of ideas and institutions from the renais- 
sance to the mid-twentieth century. 


SS 485 


Comparative World Governments 


(3-0)3 


A study of comparative politics concentrating on Europe and 
the Third World. Emphasis will be given normally to England, 
France, the Federal Republic of Germany, the Soviet Union, 
China, and India. The analysis of these countries will include dis- 
cussions of national character, history, the social and economic 
structure, and the political arrangements within each country. 


SS 487 


American Political Thought to 1865 


(3-0)3 


A study of those events which have shaped American politi- 
cal thought, with emphasis upon the American Revolution, the 
Constitution, and the Civil War. 
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SS 488 American Political Thought Since 1865 (3-0)3 

An examination of the evolution of the American political 
tradition in the modern age, with special attention to the reform 
movement, the Roosevelt era, and wartime and post-war periods. 

SS 489 Political Parties in the United States (3-0)3 

A study of voting behavior, policy making, and the historical 
development of American political parties. 

SS 497 Tutorial in the Social Sciences (3-0)3 

Individual directed study under the guidance of individual 
members of the department. 

SS 528 Social Ecology (3-0)3 

This course provides the student with an exposure to man's 
interrelationship with his total environment and its effects on 
social behavior. 
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LOWELL TECHNOLOGICAL INSTITUTE 

Lowell, Massachusetts 01854 


Established 1895 

Operated by the Commonwealth of Massachusetts 

Day program leading to B.S., B.S. in B.A., B.S.I.T., M.S., M.M.S., 
M.M.T., and Ph.D. degrees 

Evening programs leading to A.B.A., A.S., A.E.T., A.T., B.B.A., 
B.S.T., B.S.E.T., and B.T. degrees 

Member of, or approved by, American Chemical Society, Ameri- 
can Council on Education, College Entrance Examination 
Board, Engineer's Council for Professional Development, 
Massachusetts Department of Education, New England As- 
sociation of Colleges and Secondary Schools 

Total enrollment — 8258 

Undergraduate Colleges — 3269 
Evening School — 2900 
Summer School — 1575 
Graduate School — 514 

Men and women students from 20 states and 30 countries 

Tuition: $200 for U.S. citizens who are residents of Massachu- 
setts; $600 for all others 

L.T.I. Research Foundation conducts research and development 
work for government and industry 

The main campus lies between Mass. Route 113 and the VFW 
Highway along the bank of the Merrimack River one half 
mile north of the center of Lowell, 25 miles north of Boston. 

Office hours: 8:30 a.m. — 5:00 p.m., Monday through Friday 

Telephone number: 454-7811 (Area Code 617) 


* 


* * 


The Board of Trustees reserves the right to waive, at its discretion, any of 
the rules and regulations stated herein, and to change any of the subjects or 
curricula, or portions thereof, without prior notice. 
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ACADEMIC CALENDAR, 1973-1974 

First Semester 


August 27, Monday 

August 30, Thursday 
August 31, Friday 

September 3, Monday 
September 4, Tuesday 

September 5, Wednesday 
September 5, Wednesday 

September 6, Thursday 
September 21, Friday 
October 8, Monday 
October 10, Wednesday 
October 22, Monday 
November 21, Wednesday, 6 p.m. 
November 26, Monday 

December 14, Friday 
December 15, Saturday 
December 21, Friday 


Graduate student diagnostic testing 
begins 

Transfer and graduate students register 
Sophomore and graduate students 
register 

Institute closed (Labor Day) 

Junior, senior and graduate students 
register 

Freshman students register 
Classes begin for upperclassmen 
and graduate students 
Classes begin for freshman 
Last day to register for new subjects 
Institute closed (Columbus Day) 

Monday schedule of classes 
Institute closed (Veterans Day) 
Thanksgiving Recess begins 
Classes resume (Last day to drop courses 
without academic penalty) 

Classes end 
Examinations begin 
Semester ends 


Second Semester 


January 14 and 15 

Monday and Tuesday 
January 16, Wednesday 
February 1, Friday 
February 18, Monday 
March 8, Friday, 6 p.m. 
March 18, Monday 
April 12, Friday 
April 1 5, Monday 
April 17, Wednesday 
Aprill 22, Monday 
May 1, Wednesday 
May 8, Wednesday 
May 9-10, 

Thursday-Friday 
May 11 , Saturday 
May 1 7, Friday 
May 26, Sunday 


Registration of Students (graduate and 
undergraduate) 

Classes begin 

Last day to register for new subjects 
Institute closed (Washington's Birthday) 
Spring Recess begins 
Classes resume 

Good Friday Recess (no classes) 

Institute closed (Patriots Day) 

Monday schedule of classes 
Last day to drop courses without 
academic penalty 
Spring Carnival (no classes) 

Classes end 
Reading Period 

Examinations begin 
Semester ends 
Commencement 


Normally, classes are held from 8 a.m. to 6 p.m., Monday through Friday. 
This calendar is subject to change. 


5 


BOARD OF TRUSTEES 


Arnold J. Lovering, Chairman 
Sheldon Busansky, Vice Chairman 
Joseph J. Senna, Secretary 

Everett V. Olsen, Clerk George P. Jeffreys, Assistant Clerk 

Gregory P. Anrig, Massachusetts Commissioner of Education, ex officio 
Ellen A. Sampson, Mayor of the City of Lowell, ex officio 

Edwin R. Biron, President, First Federal Savings and Loan Association 
of Lowell 

Charles J. Burton, Arthur D. Little, Inc. 

Sheldon N. Busansky, Director of Operations, Honeywell Radiation Center 
Gerard Bridghan, '74, Student, Lowell Technological Institute 
Paul B. Dorian, Professor of Chemistry, Brandeis University 
Mildred Downer Jarvis, Research Scientist, American Institutes for Research 
Stanley R. Lapon, Attorney, Altman and Lapon 

Arnold J. Lovering, Attorney, '61, Manager of Sub-Contracts, Raytheon 
Company 

Gerald L. McLeod, Technical Manager, Polaroid Corporation 
The Honorable Joseph S. Mitchell, Jr., Associate Justice, Superior Court 
Georgia T. Noble, Professor, Department of Education, Simmons College 
Richard H. Olney, Investments 

Pauline S. Riordan, '47, Vice President and Treasurer, Foods, MultiNational, 
Inc. 
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University 
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of Technology 
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GENERAL INFORMATION 


History and Aims 

Lowell Technological Institute was incorporated in 1895 and 
formally opened for the teaching of textile technology subjects 
on January 30, 1897. It was then known as the Lowell Textile 
School and awarded only certificates and diplomas. Growth of 
the school in size, prestige, and scope of curriculum was rapid, 
and in 1913 it was granted the right to confer four-year degrees 
in textile engineering and textile chemistry. In 1928 the name 
was changed to the Lowell Textile Institute to indicate more fully 
the collegiate status of the institution. Its continued growth re- 
sulted in further diversification of its areas of specialization, and 
since 1949 degree programs have been added in the fields of 
paper engineering, electrical engineering, plastics technology, 
mechanical engineering, chemistry, chemical engineering, ra- 
diological science, physics, mathematics, nuclear engineering, 
industrial management, business administration, meteorology, 
and biological sciences. In view of the present greatly expanded 
scope of the engineering program, the name of the college was 
once more changed, in 1953, to Lowell Technological Institute. 
The Institute grants Bachelor of Science, Master of Science, Mas- 
ter of Management Science, Master of Mathematics for Teachers, 
and Doctor of Philosophy degrees. Since 1918, when the prop- 
erty of the school was transferred to the Commonwealth of 
Massachusetts, it has been under the control and management 
of a Board of Trustees appointed by the Governor of the Com- 
monwealth. 

The major aims of Lowell Technological Institute are to fur- 
nish sound educational programs in science, engineering, tech- 
nology, business and management at both the undergraduate 
and graduate levels to cultivate in its students a professional atti- 
tude in their fields of concentration and to develop their ability 
for creative thinking. All education, and particularly in the fields 
of study offered at the Institute, must be based on a thorough 
grounding in the fundamentals upon which the study in the area 
of specialization is built; but, it must prepare the student for life 
in general and thus there must be an emphasis on the develop- 
ment of self-reliance and awareness of the interrelation between 
science, technology and industry and the society in which we 
live. For this reason, all curricula have a balance of basic material 
leading into more advanced theoretical and applied treatment of 
this knowledge with the inclusion of sufficient humanities to 
make a meaningful education for a productive life. Graduates 
are prepared to enter industry in the fields they have chosen or 
to continue for further education in graduate schools in prepara- 
tion for research, teaching, or industrial positions. 
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Accreditation 


The Institute is a member of the New England Association of 
Schools and Colleges. The United States Department of Educa- 
tion and the Armed Forces consider such membership equiva- 
lent to regional accreditation. It also holds membership in the 
American Council on Education and in the College Entrance 
Examination Board. The Engineers' Council for Professional De- 
velopment extends accreditation to the curricula in chemical, 
electrical, mechanical, and textile engineering. The ECPD has 
also accredited a two-year part-time program in civil engineering 
technology and a four-year part-time program in civil engineer- 
ing technology. The chemistry program is approved by the 
American Chemical Society. 

Graduates of the Institute have been accepted for graduate 
study at nearly all leading universities. The Institute's prestige 
attracts students annually from many foreign countries. All races 
and religions are represented in the enrollment. The Institute is 
co-educational. 


Campus 

The campus is situated 25 miles north of Boston, on the 
banks of the Merrimack River in Lowell, a city of 100,000 long 
famous as a textile center and more recently for its increasingly 
diversified industries. The 60 acre campus includes 19 main 
buildings, among them a large modern library, a nuclear center, 
and a fine physical education facility with an Olympic size swim- 
ming pool. Ready for occupancy in September 1973 are a new 
hi-rise student union-dormitory complex, an arts and science 
building and a chemistry-physics building. Scheduled for con- 
struction is a new parking area for 1500 cars. 


Equipment 

Laboratory equipment used in the instructional and research 
programs of the institute is valued at more than $20,000,000. It 
includes such varied apparatus as an electron microscope, ana- 
log and digital computers, and full-sized industrial machines as 
well as complete pilot-plant facilities in all technological areas, 
and a Control Data Corporation's 3100 computer. 
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ADMISSION OF UNDERGRADUATES 


New students are selected from those applicants who during 
their preparatory education have shown academic promise and 
strength of character. Besides scholastic rating and test results, 
high value is placed upon their evidence of leadership and con- 
tribution to school and community life. 

Application for admission should be made as soon as possi- 
ble after the first marking period in the candidate's senior year of 
secondary school. Applicants who apply before the first marking 
period will not be considered until the Dean of Admissions Of- 
fice has received senior grades for this period. The responsibility 
of having these grades forwarded to Lowell Technological Insti- 
tute rests with the applicant. Students from other countries are 
advised to start the application procedure no less than 12 
months in advance of the expected date of enrollment. 

Correspondence is welcomed prior to their senior year from 
students in high school who may require help in adapting their 
secondary-school programs to fit the needs of the freshman year 
at the Institute. Requests for application blanks and all corre- 
spondence relating to matriculation should be addressed to the 
Dean of Admissions, Lowell Technological Institute, Lowell, 
Mass. 01854. 

Applications for admission are preferred by the Institute on 
or before April 1, prior to the September in which the applicant 
wishes to matriculate. 

All admission records, once submitted, become the property 
of the Institute and cannot be returned. 

An applicant who is requesting financial assistance must file 
a Parents' Confidential Statement with the Institute. 


Application Procedure 

A candidate for admission to Lowell Technological Institute 
in any of the fields of study open to undergraduates must: 

1. Complete the first two pages of the admissions application 
form and the attached STUDENT DATA SHEET. 

2. Attach a certified check or money order in payment of the 
application fee of $10 which is not refundable. 

3. Submit the entire application form to the office of the sec- 
ondary-school principal or guidance director with a request that 
the office fill out the remainder of the application form and mail 
it directly to the Dean of Admissions. 
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4. Request transcripts be sent to Lowell Technological Institute 
from any college preparatory school, or institution of learning 
beyond secondary school attended. 

5. Make direct application to the College Entrance Examination 
Board, P.O. Box 592, Princeton, N.J., with a request to take the 
Scholastic Aptitude Test which is required of ALL applicants for 
admission to the freshman class at the Institute. The applicant 
must take the SAT Test during the period of April of the Junior 
year through March of the Senior year in secondary school. Let- 
ters, telephone calls, etc., will not be accepted in place of the 
official score card. 

6. Applicants must indicate their chosen major field of study in 
the proper space provided on pages 1 and 5 of the application. 

7. Undergo a complete health examination by a family physi- 
cian. The physician must return to the Student Health Services 
on a form provided by the Institute a certificate of good health, 
indicating the date of the examination. Health certificates are not 
sent to the applicant until he has been finally accepted by the 
Institute. 

8. File a certificate of residence, filled in both by the candidate 
for admission and the city or town clerk of the place of resi- 
dence. This certificate of residence is not sent to the applicant 
until he has been finally accepted by the Institute or accepted in 
the summer precollege program. 

9. The Institute requires the prepayment of 50% of the first 
semester's tuition within 12 days of the date upon which the 
applicant is accepted. For Massachusetts residents this amounts 
to $50.00. The prepayment is refundable if the student notifies 
the Office of Dean of Admissions in writing on or before June 1, 
that he does not intend to enroll. Students in the Precollege Re- 
fresher Program of the LTI Summer Session are not required to 
make prepayment of tuition. 

If an applicant plans to attend the Institute, after receiving a 
final acceptance letter he should instruct the secondary school to 
send a transcript of final grades to the Admissions Office after 
graduation. The responsibility for sending this final transcript to 
the Dean of Admissions Office rests with the student. Failure to 
instruct his secondary school to forward this final transcript 
could result in his being not accepted in the fall. 

Individual interviews are not required. However, applicants 
(and parents, when possible) may visit LTI on one of the regularly 
scheduled High-School-on-Campus Days. Personnel from the 
Dean of Admissions Office will be available to answer questions, 
and guided tours of the campus will be conducted on these 
days. They will be held on October 26, 1973, January 25, 1974, 
and March 8, 1974 commencing at 10:30 a.m. in Cumnock Hall. 
No appointment is necessary. 
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Requirements for Admission 

All applications are reviewed by the Committee on Admis- 
sions in order to determine the eligibility of each candidate, and 
the final decision as to eligibility is made by that Committee. 
Conditions for acceptance follow: 

1. A candidate for admission must have been enrolled in a col- 
lege preparatory program and must be a graduate of a secondary 
school approved by the New England Association of Colleges 
and Secondary Schools, Inc., the Regents of the State of New 
York or a board of equal standing. 

The New England Association of Colleges and Secondary Schools 
accredits schools and colleges in the six New England states. 
Membership in one of the six regional accrediting associations in 
the United States indicates that the school or college has been 
carefully evaluated and found to meet standards agreed upon by 
qualified educators. Colleges support the efforts of public school 
and community officials to have their secondary school meet the 
standards of membership. 

2. For all courses except Business Administration and Industrial 
Technology a candidate must have completed the following 


units of secondary-school study: 

algebra (quadratics and beyond) 2 units 

plane geometry 1 unit 

trigonometry V 2 unit 

English 4 units 

American history 1 unit 

chemistry (including laboratory) 1 unit 

or 

physics (including laboratory) 1 unit 


Preference is given to applicants offering both chemistry and 
physics. Those who do not offer both are urged to make up the 
deficiencies in the Summer Session Precollege Refresher Pro- 
gram. Besides the listed prerequisites, applicants may offer credit 
in such elective subjects as languages, history, mechanical draw- 
ing, social studies, and other sciences. 

Combined prerequisites and electives should total at least 16 
units. Each of these units is equal to one secondary-school sub- 
ject satisfactorily completed during one academic year of at least 
36 weeks of four 40-minute meetings each week, or the equiva- 
lent. 

3. For admission to the course in Business Administration and 
Industrial Technology a candidate must have completed 16 units 
of approved high school work: 


English 

4 

units 

mathematics 

2 

units 

American history and social studies 

2 

units 

laboratory science 

1 

unit 

electives 

7 

units 
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Advanced Placement 

Lowell Technological Institute subscribes to the Advanced 
Placement Program of the College Entrance Examination Board 
which provides academic credit and placement for students who 
qualify. Those interested must take CEEB Advanced Placement 
Tests and have them submitted to Lowell Technological Institute 
for evaluation. 


College-Level Examination Program 

Lowell Technological Institute recognizes the College-Level 
Examination Program (CLEP) for both placement and credit. This 
placement and credit is awarded in both the general CLEP exam- 
ination and the subject CLEP examination. The amount and level 
of credit given for both exams is determined by the Dean of the 
College and the Dean of Admissions. 

Information concerning the subject examination, general 
examination and tests should be directed to the College-Level 
Examination Program, Box 1821, Princeton, N.J. 




Students from Other Countries 

All foreign applicants for whom English is a second language 
and who have not completed two years of English in United 
States schools must take an English Proficiency Test, and have 
results sent to the Dean of Admissions, Lowell Technological In- 
stitute. The test used by the Institute to determine English profi- 
ciency is TOEFL (Test of English as a Foreign Language). Students 
should arrange to take this examination by writing to the Educa- 
tional Testing Service in Princeton, New Jersey, 08540, U.S.A. 
and, as stated above, request the results be sent to Lowell Tech- 
nological Institute. 

The TOEFL Bulletin of Information and Registration Form can 
be obtained in a number of cities outside the United States. They 
often are available at one of the following: American Embassies 
and Consulates, Offices of the United States Information Service 
(USIS), United States Educational Commissions and Foundations 
abroad, and Binational Centers. In addition, several private or- 
ganizations distribute TOEFL bulletins, among them (1) the Insti- 
tute for International Education (ME) in Nairobi, Kenya; Kowloon, 
Hong Kong, Paris, France; and Lima, Peru, (2) the African-Ameri- 
can Institute in Dar es Salaam, Tanzania; and Lagos, Nigeria, (3) 
the American Friends of the Middle East in Tehran, Iran; Amman, 
Jordan; Beirut, Lebanon; Tangier, Morocco; and Cairo, Egypt, (4) 
the American-Korean Foundation in Seoul, Korea, and (5) the 
Bureau of Educational Research at Ewing Christian College, Alla- 
habad, U.P. India. 

Students who cannot obtain a TOEFL bulletin and registra- 
tion form locally should write well in advance for them to: Test 
of English as a Foreign Language, Box 899, Princeton, New Jersey 
08540, U.S.A. Students residing in Taiwan must apply to: Lan- 
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guage Center, 2-1 Hsu-chow Road, Taipei, Taiwan (100), for the 
Special Taiwan editions of TOEFL publications. 

The Institute accepts every year foreign applicants in num- 
bers up to 5% of each entering class. In all other respects, the 
admission procedure for foreign students is the same as that 
required of U.S. citizens. They are urged, however, to have the 
transcript of their secondary school and/or college records, as 
well as all other application materials, submitted, in ENGLISH, 
and not less than twelve months in advance of the expected date 
of enrollment. All applicants should have considerable facility in 
speaking and writing English and should have financial resources 
sufficient for at least their first year of study. They are expected 
to complete the same schedule of courses assigned to U.S. stu- 
dents. 


Transfer Credit Guidelines 

A. A prospective student who wishes transfer to Lowell Tech- 
nological Institute must indicate the curriculum major he intends 
to pursue. Because of space requirements, Lowell Technological 
Institute reserves the right to limit assignment of transfers to 
specific curricula. 

B. A student must place on file the following credentials: 

1. Transfer application completed. 

2. Letter of recommendation from transferring Institutions. 

3. High School record. 

4. College transcript (all colleges attended). 

5. TOEFL (if required). 

6. S.A.T. (if required). 

7. Specific listing of all subjects not shown on available tran- 
scripts. 

C. Completed application forms are considered by the Com- 
mittee on Admissions. Selection of potential transfer credit stu- 
dents is based entirely on its determination. 

D. Transfer preferred application deadlines are as follows: 

(A) Spring: Application by November 15. Completed ma- 

terials January 1st. 

(B) Fall: Application by May 1st. Completed materials July 

1st. 

E. Credit will not normally be considered in subjects where 
applicant's grade is lower than "C" range. 

F. A student should complete a minimum of one-year (2 
semesters; 3 trimesters) at an approved Junior College, Technical 
Institute or 4 year College. 

G. The applicant should have an academic cum average of 2.00 
or above in order to qualify for a transfer status. 
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H. A College, in order to qualify for transfer status, should offer 
at least the Associate Degree. 

I. Students completing the equivalent of one full year of col- 
lege work, the S.A.T. Examination requirement is waived. 

J. One full year of Physical Education completed at another In- 
stitute will be considered for transfer credit. This subject is a 
degree requirement at L.T.I. 

K. The following are the Credit requirements for Academic 
Classifications: 


Freshman 

Sophomore 

Junior 


0 to 23 Credits 
24 to 55 Credits 


56 Credits 


It should be noted that the classification of Sophomore or 
Junior does not remove the course requirement of the preceding 
classification. Example: A student with 58 credits and classified 
as a Junior may be required to take Freshman Chemistry if he has 
not taken it or has not received credit for it. 


NOTE: 


International Students are advised that unless they have 
completed two years of college level work in the United States at 
an accredited College or University, they must fulfill the CEEB, 
S.A.T.'s and the TOEFL requirements. 

Students who are not U.S. citizens and who are not immi- 
grants, must obtain permission from U.S. Immigration and Na- 
turalization Service to transfer from one educational institution 
to another. Permission should be obtained AFTER receiving ad- 
mission as a transfer student. 

GED Certificate 

In order to encourage and support non high school grad- 
uates in their effort to obtain a college education, Lowell Tech- 
nological Institute recognizes the GED TEST as an instrument to 
obtain the Massachusetts High School Equivalency Certificate 
which we in turn honor in lieu of a high school diploma. This 
applies to applicants from the state of Massachusetts only, and 
students applying from other states should consult their Depart- 
ment of Education regarding how the GED Certificate is used as 
an equivalent to a high school diploma. 

New England Regional Student Program (N.E.R.S.P.) 

Students who are legal residents of any one of the other five 
New England States may be eligible for consideration under this 
program. State Universities in New England offer certain under- 
graduate curricula to students from other New England States 
who cannot obtain a particular curriculum at their own State 
University. See your high school Guidance Counselor or write to 
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the New England Board of Higher Education, 20 Walnut Street, 
Wellesley, Mass. 02181, or the Dean of Admissions, Lowell Tech- 
nological Institute for further details. 

Civil Rights Compliance 

Lowell Technological Institute adheres to the terms of Title 
VI of the Civil Rights Act of 1964 (Public Law 88-352) entitled 
"Nondiscrimination in Federally Assisted Programs," which 
states: 

"No person in the United States shall, on the ground of race, 
color or national origin, be excluded from participation in, be 
denied the benefits of, or be subjected to discrimination under 
any program or activity receiving Federal financial assistance." 
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STUDENT UNION 

The eighteen story Student Union - High Rise Dormitory 
complex will officially open in September of this year. The build- 
ing will offer many varied facilities and will become the focal 
point of student activities at L.T.I. 

The first six floors contain the student activities area which 
feature a rathskeller, a game room, meeting and conference 
rooms, and lounge areas. There is also a 700 seat dining hall 
which can be converted into a dance area for recreational use. 
For the more academically minded, the Union contains a draw- 
ing room and work area, a music appreciation room and a calcu- 
lator room. 

Offices for student organizations are also included in the first 
six floors. The Student Council, THE TEXT, The Student Union 
Organization and the PICKOUT are among the clubs and socie- 
ties having offices in the Union. 

The operational policies of the Union will be determined by 
« the Student Union Organization, a student group, in conjunction 
with the Student Union Director and the L.T.I. Building Au- 
thority. 
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The upper twelve floors contain dormitory facilities for ap- 
proximately 500 students and provide the most luxurious dormi- 
tory facilities on campus. The furnishings were chosen by stu- 
dents acting with the Dean of Student Affairs and represent the 
latest in fashion, function and comfort. Kitchen facilities are on 
every other floor and on four floors, specially designed T.V. 
lounges augment the spacious floor lounges. 

The Student Union Building in terms of student life is L.T.I.'s 
greatest asset. 

STUDENT HOUSING AND SERVICES 

Residence Halls 

The LTI campus is oriented to a program that recognizes the 
educational advantages of both classroom instruction and extra- 
curricular activities. Residence hall living provides valuable ex- 
posure in this regard. Consistent with this philosophy, it is the 
policy of the Board of Trustees that all non-commuting students 
are required to live in the residence halls on campus insofar as 
our facilities permit unless excused by the Dean of Student Af- 
fairs. Excuses are reviewed periodically and may be cancelled 
should conditions warrant. 

For purposes of implementing the above policy a commuting 
student is defined as one who commutes to and from the Insti- 
tute on a daily basis while residing at home with parents or 
guardian. 

Application for permission to occupy other living quarters 
must be made by letter to the Office of the Dean of Student Af- 
fairs. When permission is granted to live off campus, the stu- 
dents must record, in the Dean of Student Affairs' Office, their 
off-campus local address. Further, the students are obliged to 
notify the Dean of Student Affairs' Office of any subsequent 
change during the academic year. 

A list of off-campus rooms and apartments is provided, upon 
request, by the Housing Office to students who have been ac- 
corded permission to occupy other quarters. 

Rooms are contracted for the full academic year EXCLUSIVE 
OF PERIODS WHEN THE INSTITUTE IS IN RECESS. Students are 
not permitted to remain in the residence halls during periods 
when the Institute is not in session. The Institute is not responsi- 
ble for providing housing accommodations during vacation peri- 
ods. Those students who cannot travel home during these peri- 
ods must make their own off-campus arrangements for housing. 
No resident student is permitted, at any time, to maintain hous- 
ing other than his residence hall assignment. 

Upperclassmen are given choice of rooms and roommates in 
the spring of each year. Incoming freshmen are assigned dormi- 
tory space by the Housing Office in the order in which applica- 
tion data sheets are received. 
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Residence hall facilities are available for the housing of fe- 
male students. Because of the increasing number of women in 
attendance at the Institute, spaces in these halls must be as- 
signed on a priority basis. Applications will be processed in or- 
der of receipt. 

Room assignments in residence halls are made for the aca- 
demic year except as above noted. A change of rooms is not 
permitted except in rare instances and may be accomplished 
only after formal application is made to the Resident Advisor and 
approved by the Housing Office. 

Dormitory rooms are furnished by the Institute and students 
are responsible for their care. Each occupant of a room is re- 
sponsible for damage to furniture, equipment and interior sur- 
faces. In the event of damage to public areas (corridors, lobbies, 
shower rooms, etc.) the cost will be apportioned among all resi- 
dents of the building concerned. 

It is the responsibility of each resident student to make ar- 
rangement for sheets, pillow cases, towels, blankets, pillows, 
etc., by subscribing to the linen service provided to all resident 
students at a nominal fee; or to supply these items himself, in 
which case he is responsible for the laundering thereof. Ma- 
chines are provided in the various buildings for this purpose. 

The room rental charge is $600.00 per year payable by the 
I semester. Payment for the first semester is due on or before 
August 15 or, in the case of late acceptance, within fourteen days 
of receipt of bill. Second semester fees are due and payable as 
noted on the invoice. 

Resident Food Service 

Each resident student must purchase a meal ticket. Meal tick- 
ets are issued to the individual purchaser and are not transfera- 
ble. Lost meal tickets are replaced at the Business Office at a 
charge of $5.00. 

The present dining hall fee is approximately $400.00 per 
year, payable by the semester, in conjunction with the room 

1 charge. This fee is currently under study and is subject to revi- 
sion. 

THE BOARD OF TRUSTEES RESERVES THE RIGHT TO 
CHANGE ANY OR ALL FEES WITHOUT PRIOR NOTICE. 

Refunds 

In the event of withdrawal from the Institute, resident stu- 
dent fees for room and meals are refundable in accordance with 
he tuition refund schedule, (catalogue page 31) 

nstitute Dining Facilities 

The Institute provides two complete dining facilities: The 
Student Union Dining Hall and Smith Dining Hall. 
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Smith Dining Hall has, within the past year, had a complete 
kitchen renovation and a replacement of all equipment in the 
interest of modern, efficient service. This dining hall is used by 
all residents of Eames Hall, Smith Hall and the Annexes. The Stu- 
dent Union Dining Hall is for the use of residents of Bourgeois, 
Leitch and the Towers Complex. 

The facilities of both dining halls are available to commuters, 
faculty and staff on a cash basis. Hours of operation are posted 
in each hall. 

Cafeteria and Snack Bar Services 

The Rathskellar in the Student Union and the Smith Hall Caf- 
eteria provide lunch, sandwiches and snacks and are in opera- 
tion on a daily basis. Hours are posted. 

Catering Service 

The resident food service is available for catering service to 
student clubs, organizations or planned activities. 

Residence Hall Counseling 

The counseling staff of each residence hall is supervised by 
the Resident Advisor and coordinated by the Dean of Student 
Affairs. They are responsible for the counseling, education, ath- 
letic, and social programs in the residence halls. 

Under the guidance of the Resident Advisor, the floor coun- 
selors lend assistance and support to the development of inter- 
est in a strong responsible and active student organization. This 
necessitates imagination, skill, and initiative action on the coun- 
selors' part. 

The entire residence hall staff assists the students, individual- 
ly and collectively, in their orientation to resident hall life and 
communicates the philosophy that their total living and academ- 
ic environment will be no better than the sincere contribution 
each of them makes to it. 

The counseling staff is of great assistance to freshman resi- 
dent students in familiarizing them with the various clubs, organ- 
izations, educational and cultural programs available at the Insti- 
tute. With proper direction, extra-curricular pursuits can be a 
meaningful part of the student's total education. 

Applications for residence hall counseling positions are ac- 
cepted early second semester for the following year. Each appli- 
cant will be interviewed by a Resident Advisor and the Assistant 
Dean of Students. All applicants will be notified of the results of 
their application prior to the end of second semester. 

Residence Hall Regulations and Advice 

These are general guidelines offered for the good of all resi- 
dent students. Areas not covered in these guidelines must be 
cleared through the Resident Advisor and the Dean of Student 
Affairs' Office. 
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Eligibility. To be eligible for residence a student must be 
enrolled at Lowell Technological Institute as a full-time under- 
graudate degree candidate. Full-time is defined as enrollment for 
12 or more credit hours per semester. Graduate students who 
meet full-time standards are eligible for residence during the 
period of their attendance, contingent upon availability of space, 
individual housing eligibility is not transferable. 

Vacation periods. The residence hall will open to residents 
during the college year as specified in the academic calendar. 
Residence halls are closed during the Thanksgiving, Christmas, 
and Spring vacations, and/or the period between the end of first 
semester exams and the start of second semester. 

Entry to student rooms. Entry to student rooms will be 
governed by the policy developed by the Inter-dorm Council 
and the Dean of Student Affairs Office. This policy will be dis- 
tributed to all resident students by the residence hall's govern- 
ment. 

Personal property. Resident students are responsible for 
their personal belongings. The Institute does not assume respon- 
sibility for stolen personal articles. The Housing Office recom- 
mends that each student acquire some type of insurance coverage 
for their protection. 

Cleanliness. Students are responsible for the cleanliness of 
their rooms and must maintain reasonable sanitation and safety 
standards. Waste materials should be removed regularly. Stu- 
dents are responsible for cleaning their rooms at the time they 
move out of the residence hall. If the Institute must clean the 
room a charge of $5.00 will be made. 

Painting. Residents may paint the walls of their rooms un- 
der conditions as posted in the residence halls. 

Pets. For health and safety reasons no animals or pets of 
I any kind are permitted within the residence halls. 

Room furnishings. The Institute provides the following in 
each room: spring, mattress, desk, study chair, closet or war- 
drobe and window shades or Venetian blinds. The Institute does 
not supply linen, bedspreads, pillows, waste baskets or lamps. A 
commercial linen service is available if rental of linen is desired. 

Water beds are explicitly prohibited from residence halls. 
Cooking appliances, hot plates and refrigerators are not permit- 
ted. Electrical appliances such as radios, clocks, record players, 
tape recorders, electric shavers, coffee pots, irons are permitted. 
Upperclassmen may have television sets. 

Room telephones. Students residing in the new Towers 
Complex may have individual phones installed in their rooms. 
Other residence halls are not equipped for this service. Informa- 
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tion about phone service is available from the Lowell Business 
Office of New England Telephone Company. All phone service 
arrangements are made between the student and the Telephone 
Company. 

Bicycles and motorcycles. Motorcycles may not be parked 
inside the residence halls. Appropriate arrangements for the 
parking of motorcycles and bicycles can be made at the Institute 
Security Office and/or through the Resident Advisor. 

Lost keys. Lost keys will be replaced at a cost of $2.00 by 
contacting your Resident Advisor. 

Visitation policy. Residents are permitted to entertain 
guests in accordance with the visitation policies in effect in each 
hall as established by the Board of Trustees. 

All guests who intend to stay overnight must register with 
the Resident Advisor and are subject to the rules and regulations 
of Lowell Technological Institute. (An overnight guest is defined 
as a person remaining after 1:30 A.M.) The host student is re- 
sponsible for the guest's actions. If another student's bed and 
room are to be used, permission for use must be obtained in 
writing. 

Health Services - refer to page 56. Student Services 

Parking. All residents are bound by the Institute parking 
regulations. These regulations are available at the Institute Secu- 
rity Office and are posted in the residence halls. 

FRESHMAN RESIDENT STUDENTS ARE NOT PERMITTED 
AUTOMOBILES. 


Financial obligations. Before assuming residency, each stu- 
dent must fulfill all financial obligations to the Institute for the 
semester. 

Alcohol. The alcoholic beverage policy of the Institute, as 
posted in residence hall lobbies, must be adhered to. 

Drugs. All ILLEGAL drugs are prohibited in the residence 
halls. 


Weapons. Civil statutes prohibit the possession of firearms, 
fireworks, or any other device of an explosive nature in resi- 
dence halls. In addition, Institute regulations prohibit weapons 
fired via a C0 2 cartridge, pump action, or pneumatic action in 
the residence halls. Bows, arrows, crossbows, slingshots or any 
other instrument which could be considered a weapon are also 
prohibited. 

Solicitation. Commercial activities, solicitation or adver- 
tisement are not permitted in the buildings or on the grounds of 
the Institute Residence Halls except when permission has been 
specifically granted by the Dean of Student Affairs Office. 

Use and Treatment of premises. No objects may be 
dropped or thrown from windows. Residents may not enter j 
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upon, cross or use rooftops in any manner without specific writ- 
ten authorization from the Housing Office. Tampering with locks 
and altering or duplicating Institute keys are prohibited. 

STUDENTS MAY BE ASKED TO VACATE THE DORMITORY 
WHEN IT IS IN THE BEST INTEREST OF THE INSTITUTE. 

The residence halls are not athletic complexes designed for 
athletic competition. Therefore, athletic endeavors in any area of 
the residence halls are prohibited. 

Counseling 

The counseling program, under the supervision of the Dean 
of Student Affairs Office, starts with the admission procedure 
and continues throughout the freshman year. During Orientation 
Week, the freshman attends a series of lectures the purpose of 
which is to help in the adjustment to college requirements. 

Freshmen should contact instructors for academic problems 
and, if necessary, a referral may be made to the Director of Stu- 
dent Counseling for further assistance. Personal difficulties such 
as financial or similar problems should be brought directly to the 
Director of Student Counseling. 

Due to the increasing numbers of students each year, it is 
impossible to call in all students. Responsibility for interviews 
must rest with the student who needs advice or clarification. 

Other phases of the counseling program include lectures on 
effective study and tutoring programs under the sponsorship of 
Circle K, as well as faculty tutorial sessions. 

Counseling in the upper classes is generally conducted in 
scholastic matters by the Head of the Department concerned 
and in personal problems by the Dean of Student Affairs Office. 

A Foreign Student Adviser is available for counseling regard- 
ing problems relating to students from other countries. 
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STUDENT EXPENSES 


The various expenses described in this section apply only to 
students enrolled in the day program at the Institute. Fees and 
expenses of the Evening School are listed in a separate bulletin. 
All fees are established by the Board of Trustees and are subject 
to change without notice. 

Payment of tuition and fees is an integral part of the registra- 
tion process which must be completed before a student may at- 
tend classes. In special cases a delay in payment may be author- 
ized, but all fees must be paid no later than the close of the sixth 
week of classes of the semester concerned. Requests for such a 
delay must be approved by the Dean of Students before a stu- 
dent's registration is complete. 

APPLICATION FEE $10 

The application fee is NOT credited to the student's tuition. 
PREPAYMENT 

The Institute requires the prepayment of 50% of the first 
semester's tuition within 12 days of the date upon which the 
applicant is accepted. For Massachusetts residents this 
amounts to $50.00. The prepayment is refundable if the stu- 
dent notifies the Office of Dean of Admissions in writing on 
or before June 1, that he does not intend to enroll. 

TUITION 

Massachusetts domociliaries who qualify as "Resident Stu- 
dents" (per academic year) $200 

Participants in the New England Board of Higher Education 

Regional Student Program (per academic year) $200 

All others (per academic year) $600 

Special students carrying a total of 10 or more credit hours 
must pay the full tuition fee. 

Special students carrying less than 10 credit hours pay 
charges according to the following schedule: 

Massachusetts domiciliaries who qualify as "Resident Stu- 
dents" $10.00 per cr. hr. 

All others $30.00 per cr. hr. 

Because Lowell Technological Institute is state-supported, its 
educational program and facilities are made available at a low 
tuition rate to students from the Commonwealth. Eligibility for 
the low tuition is determined under the following policies estab- 
lished by the Board of Trustees: 

1. A "Resident Student" is defined as one who has main- 
tained a domicile in Massachusetts for a period of not less 
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than one continuous calendar year next preceding the begin- 
ning date of the academic period for which he registers. 

2. Every student claiming status as a "Resident Student" 
must file with the Dean of Admissions a certificate signed by 
either the town or city clerk of the community claimed as 
legal residence, stating that his parents or guardian is a legal 
resident of the Commonwealth of Massachusetts. 

3. The residence of a minor follows that of the parents, 
unless the minor has been emancipated. A minor student, 
who has been emancipated must also present documentary 
evidence of emancipation. 

4. A minor under guardianship must present documentary 
evidence of the appointment of a guardian in addition to the 
certificate of residence of a guardian. 

5. Ordinarily, the residence shown on the application at 
the time of initial application for admission determines the 
appropriate tuition charge to be made for the entire period 
or periods of the applicant's enrollment. 

6. A citizen of any country other than the United States 
who is in this country on a permanent immigration visa can 
be classified as a Massachusetts "Resident Student" if he has 
been domiciled in the state for a period of not less than one 
calendar year next preceding the beginning date of the aca- 
demic period for which he registers under circumstances 
indicating his intention to reside permanently in Massachu- 
setts. 

7. Application for classification of residence must be made 
by the student on a prescribed form obtainable at the Insti- 
tute. A person asserting a particular place as his domicile 
shall furnish evidence to support such assertion. The burden 
of proof in all cases is upon the person making the assertion. 
Misrepresentation of facts to evade payment of the proper 
rate of tuition constitutes sufficient cause for suspension or 
permanent separation from the Institute. 

8. Payment of one-half of the total yearly tuition must be 
made during the registration period of each semester. 

9. The President of the Institute is authorized to adjust in- 
dividual cases within the spirit of these rules. 

IOTC DEPOSIT $25 

This deposit covers loss of, or damage to, uniforms or equip- 
rent used for ROTC instruction and is required of all students 
erolled in that program. The entire amount, minus charges, is 
rfunded upon completion of ROTC requirements. If, at any 
tne, the charges against a student exceed the amount on de- 
posit, he must pay the charges and make an additional deposit of 
$5. 

/i 
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STUDENT ACTIVITY AND INSURANCE FUND $60 

Each student enrolled in 10 or more total credit hours must 
pay this sum in the first semester for the entire academic year. 
Payment of this entitles the student to free admission to all ath- 
letic events, a mailbox in the campus post office, subscription to 
the student newspaper, and a copy of the yearbook. A portion of 
the fund helps to support the general student activities under the 
jurisdiction of the Student Council and other general and special 
activities at the direction of and under the jurisdiction of the 
President. It pays for the compulsory accident insurance policy 
which covers each student during the academic year. It is not 
refundable. 

RESIDENCE HALL FEE per academic year $600.00 

Payable by the semester 

DINING HALL FEE per academic year approximately $400.00 

Payable by the semester 

STUDENT UNION FEE per academic year $70.00 

The Late Registration Fee applies in the following situations, 
and is payable only once during each semester: 

1. Preregistration 

2. Registration 

3. Payment on due date indicated on bill 

AUDITING FEE $5/credit hour 

All students regularly enrolled and paying the full tuition 
charge in any semester may audit courses in that semester with- 
out charge, provided permission is obtained by special action 
through the Office of the Dean of Student Affairs 

Students not regularly enrolled or not paying the full tuition 
may in rare cases audit subjects at L.T.I. for no credit or grade 
providing they have permission of the Dean of Admissions and 
the Dean of the college in which the subject is offered. 

To be considered, a student must file a regular application 
form with the Dean of Admissions and state specifically the sub- 
ject by course number which the student wishes to audit. 

Application deadlines for Audit are as follows: 

Spring — January 2 
Fall — June 1 

COMMENCEMENT FEE $25 

This fee applies to graduating students only and covers such 
Commencement expenses as degree form and case, rental of cap 
and gown, invitations, printing, and any other expenses ap- 
proved or directed by the President. 

FRESHMAN DUES $5 

All students classified as freshmen must pay this fee when 
they are billed. 
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OFFICIAL TRANSCRIPT FEE $1/copy 

Each student is allowed free of charge a total of three tran- 
scripts of his scholastic record. A charge of $1 per copy is made 
for each additional transcript. 

BOOKS AND MATERIALS 

Students must provide their own books, stationery, drafting 
equipment, and the like and must pay for any breakage or dam- 
age they may cause to machines, laboratory equipment, or other 
property of the Institute. 

Laboratory equipment may not be removed from the premis- 
es except by special permission. 

TUITION REFUND SCHEDULE 

Application for refunds must be filed with the Bursar upon 
the student's withdrawal, and the refunds will be made as fol- 


lows: 

No. of Weeks Refund 

At least But Less than Rate 

0 2 80 % 

2 3 60 % 

3 4 40 % 

4 5 20 % 

5 and over None 


SUMMARY OF EXPENSES PER ACADEMIC YEAR 

Tuition 

Massachusetts domiciliaries who qualify 

as "Resident Students" $200 

Participants in the New England Board of Higher 

Education Regional Student Program $200 

All others $600 

Residence halls, per year $600 

Meal fee, per year approximately $400 

Dormitory Damage Deposit $ 25 

Student Union Fee $ 70 

Student Activity and insurance fee $ 60 

ROTC deposit $ 25 

I Books, supplies, and related miscellaneous 

expenses (approximate) $100 


;he board of trustees reserves the right to change 

>NY OR ALL FEES WITHOUT PRIOR NOTICE. 
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STUDENT REGULATIONS 


Conduct 

Students admitted to the Institute are presumed to be ladies 
and gentlemen and of sufficient maturity and poise to enable 
them to live in an adult environment. Regulations are framed not 
to restrict the conduct of individuals or groups but to provide a 
pattern so that a large body of students may live and work in 
harmony. 

A STUDENT MAY BE DROPPED FROM THE ROLLS WHENEVER IT 
IS CONSIDERED IN THE BEST INTERESTS OF THE INSTITUTE. 

Fundamental to the principle of independent learning and 
professional growth are the requirements of honesty and integri- 
ty in the performance of academic assignments, both in the 
classroom and outside, and in the conduct of personal life. Ac- 
cordingly, the Institute expects of its students the highest stand- 
ards of intellectual integrity and thus the attempt of any student 
to present as his own any work which he has not performed or 
to pass any examinations by improper means is regarded as a 
most serious offense and renders the offender liable to imme- 
diate expulsion. The aiding and abetting of a student in any dis- 
honesty is also considered a grave breach of conduct. 

In some laboratories students are required by state law to wear 
safety eyeglasses, which may be purchased at the LTI Bookstore. 
The instructor in each class requiring the use of such eyeglasses 
will inform the students of the necessity of using them. 

Full-Time Student 

A full-time student is normally considered to be carrying the 
credit-hour load called for by the curriculum in which he is en- 
rolled. However, since students are sometimes out of phase with 
the specified curriculum, for purposes of classification an under- 
graduate student may be classified as full-time if his approved 
program consists of at least 12 credit hours. 

Attendance 

1. All students must attend all classes except under the fol- 
lowing conditions: 

a. At the beginning of each semester, the instructor will 
present his attendance system for his particular class or 
classes in such a way that there will be no misunderstan- 
ding between the student and the instructor. 

b. Each instructor will allow each student a minimum of 
unexcused absences from lectures. The minimum number 
of lecture absences allowed per semester will equal the 
number of lecture hours of class per week. Any allowable 
unexcused absences above this minimum are left strictly 
to the discretion of the instructor. However, each student 
will be held responsible for any unannounced quizzes or 
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other material that may be given during his or her unex- 
cused absence from class. 

c. Laboratory attendance will be left entirely to the discre- 
tion of the instructor. If the instructor so desires, he may 
stipulate no laboratory absences. 

d. Senior and junior students on the Dean's List the previous 
semester will be allowed unlimited absences. During the 
second semester of the sophomore year, sophomore stu- 
dents who were on the Dean's List for the first semester of 
the sophomore year will be allowed twice the minimum 
number of unexcused absences. There will be no extra 
privileges for freshmen or first semester sophomore Dean's 
List students. 


2. If a student violates the above attendance system the 
c ass instructor will report the student's name to the Office of 

the Of?" of Stude |] t Affairs immediately. Upon notification from 
the Office of the Dean of Student Affairs or from the class in- 
structor the student must report to the Dean for appropriate ac- 
tion Failure to report to the Dean's Office immediately could 
result in suspension from all classes. 

hie Th t e Dean W’* 1 notlf y the student's instructor or instructors of 
his action within twenty-four (24) hours from the time the in- 
structor reported the student to the Dean. The student will be 
readmitted to class only with written permission from the Dean. 

rl a JL th > ° ?i a u S actlon results in probation or suspension from 
classes, it will be entered on the student's personal record. 


rh lateness ma y be considered an absence at the option of 
the instructor. Except for Final examinations or other wod< 

™‘ SSed fh 6 t0 3n absence ma y be made up or failed at the op- 

pr N e sss : is final on ™ e ma ™' 

b. ; n u:cuon media,e ,amiiv - 

C. Participation in a selective service obligation, or 
d. An extended illness (three days or more) 

. Aft f r A each of above has been verified by the Dean of 

nake-up pStlEg^' ^ inStmCt ° r must § rant the student 

lln«c eref0re * he Dea "' s office cannot issue excuses for one day 
ilness, an appearance in court, late trains, oversleeping, etc. The 

nake r his 8 n Ven 10 Tt- ^ CSe contin 8 encies and the student must 
aake his peace with his instructor. 


Academic Grades 

The student's semester rating is a weighted value used to 
denote his relative standing. The values assigned are as follows: 


A + 

4.30 

(97-100) 

C + 

2.30 

(77-79) 

A 

4.00 

(93-96) 

c 

2.00 

(73-76) 

A- 

3.70 

(90-92) 

c- 

1.70 

(70-72) 

B + 

3.30 

(87-89) 

D + 

1.30 

(67-69) 

B 

3.00 

(83-86) 

D 

1.00 

(63-66) 

B- 

2.70 

(80-82) 

D- 

0.70 

(60-62) 


F 0 (below 60) 


These point values, when multiplied by the credit hours as- 
signed to the subject and added together, are divided by the 
sum of the credit hours to give the student's semester rating. The 
cumulative rating for more than one semester is obtained in the 
same manner as the computation for the rating of a single 
semester. 

Any changes in courses or curricula must be accompanied by 
an academic petition. 

Incomplete Grades 

The grade of I for undergraduate students shall only be re- 
ported: 

When a portion of the assigned or required class work or the 
final examination has not been completed because of necessary 
absence of the student due to serious illness or extreme personal 
or other circumstance beyond the student's control. If the stu- 
dent's record is such that he would fail the course regardless of 
the result of the missing work, he is to be given an F. 

In order to qualify for an I, the student must obtain an Aca- 
demic petition form from the instructor or from the Office of 
The Dean of Student Affairs. Such a form would not be issued if 
the quality of the work to date did not warrant it. This form must 
be approved by the Dean of Student Affairs, with copies re- 
turned to the instructor and filed with the Registar. 

A student can obtain credit for an I only by finishing the 
work of the course within two weeks from the end of the semes- 
ter. The grade of I is converted to F if the course requirements 
have not been satisfied by this time. Exceptions to the two-week 
deadline may be requested on the Academic Petition and ap- 
proved by the Dean of Student Affairs Office in cases of protract- 
ed illness or critical personal problems or for academic reasons 
at the request of the instructor. The initiative for removal of the I 
rests with the student, but faculty members giving an I must be 
responsible for making suitable arrangements for its removal. 

An I on a final grade report is calculated as an F in arriving at 
a temporary rating. When the I is later converted to a grade, the 
permanent record is changed and the student notified. 

A corrected grade report will be issued. 
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Academic Symbols "W" and "X" 

"W" and "X" are used to indicate that a student did not 
complete subjects and that no academic grades were given. "W" 
indicates that a student withdrew from the Institute for approved 
reasons and it would appear for all subjects he was taking at the 
time of withdrawal. "X" indicates that a student dropped a sub- 
ject for approved non-academic reasons after the time specified 
in the academic calendar as the last date to add or drop subjects 
without approval. No " X " or "W" symbol will be issued during 
the last three weeks of classes of any given semester. 

Dean's List 

The Dean's List is composed of students who have a semes- 
ter rating of 3.00 or higher, with no current failures. 

PROBATION AND DISMISSAL — ACADEMIC 
Probation 

A student is automatically placed on probation under the fol- 
lowing conditions: 

A. When the student's semester rating is less than 1.35 

B. When the cumulative rating of a student not on pro- 
bation is less than the appropriate value 


Freshman Year-end 1.40 

Sophomore Mid-year 1 .45 

Sophomore Year-end 1.50 

Junior Mid-year 1.55 

Junior Year-end 1.60 

Senior Mid-year 1.65 


The probationary period covers the entire regular semester 
following the issuance of the semester or cumulative rating 
which placed the student on probation. 

A student on probation may not represent the institute in 
any public function or extracurricular activity and may not hold 
or run for any class or other offices during the term of probation 
and is allowed no unexcused absences from classes. 

Dismissal 

A student is automatically dropped from the Institute for at 
least one semester under the following conditions: 

A. When the student's semester rating is below 0.70 except 
first Semester freshman year. 

B. When the student's semester rating is less than 1.35 for 
two consecutive semesters 

C. When the student, while on academic probation, fails to 
achieve the cumulative rating required, in the foregoing 
statement on Probation. 
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Upon request of a student who has been notified of impend- 
ing academic dismissal from the Institute by the above condi- 
tions, the Dean of Student Affairs Office, in the case of a fresh- 
man, and the appropriate Department Head, in the case of an 
upperclassman, will grant the student a hearing to review that 
student's case to ascertain if extenuating circumstances exist 
which would justify further consideration. 

A student dropped from the Institute should see Readmis- 
sion Policies, (p. 38) 

PROBATION AND DISMISSAL — DISCIPLINARY 
Conduct 

Students admitted to the Institute are presumed to be ladies 
and gentlemen and of sufficient maturity and poise to enable 
them to live in an adult environment. Regulations are framed not 
to restrict the conduct of individuals or groups but to provide a 
pattern so that a large body of students may live and work in 
harmony. 

A STUDENT MAY BE DROPPED FROM THE ROLLS WHEN- 
EVER IT IS CONSIDERED IN THE BEST INTERESTS OF THE 
INSTITUTE. 

Disciplinary Action 

The privileges of the Institute may be withdrawn from any 
student at any time if such action is deemed advisable. It should 
be understood that the Institute, acting through the Board of 
Trustees or any administrative officer designated by them direct- 
ly reserves the right, not only to suspend or dismiss students, but 
also to name conditions under which they may remain at the In- 
stitute. Notation of disciplinary action is made a part of the per- 
manent record of the student. 

DISCIPLINARY PROBATION AND DISMISSAL 

A student is placed on disciplinary probation by the Dean of 
Student Affairs when in his opinion a student has violated a basic 
rule of conduct or an established rule of the Institute. The proba- 
tionary period covers the entire semester in which the violation 
took place. The length of time of the censure can be a longer 
period of time. 

A student who violates the basic tenet of disciplinary proba- 
tion may be dismissed from the institute. 

If the original violation is of a serious nature, the Dean of 
Student Affairs may dismiss the student without benefit of a pro- 
bationary period. 

Any student on disciplinary probation may not represent the 
Institute in any public function or any extra-curricular activity, 
and may not hold or run for any class office or other office dur- 
ing his term of probation. Nor is he allowed to cut any classes or 
laboratory sessions. 
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A student who is on academic probation may not be excused 
from any class to participate in any extracurricular function or 
activity. Further, if the probationary period occurs during his 
freshman year , he may not represent the Institute at any such 
function or activity at any time during that period . He may be - I 
come a member of any organization at the Institute , such as a 
club or fraternity , but he may neither run for , not hold , any 
office in such an organization or in his class while on probation. 

If the probationary period occurs after his freshman year, he may 
represent the Institute at extracurricular functions and activities 
at times other than class times and may run for, and hold offices 
in organizations at the Institute and in his class providing written 
permission from the Dean of Students has been obtained. 


WITHDRAWAL FROM THE INSTITUTE 

Students wishing to withdraw from the Institute at any time 
must secure and have completed a Withdrawal Clearance Form 
from the Office of the Dean of Student Affairs. Students with- 
drawing from the Institute prior to the end of the semester shall 
receive all "F's", except for reasons of medical withdrawal, invol- 
untary call to active duty, and/or other extenuating circum- 
stances approved by the Dean of Students. 

LEAVE OF ABSENCE: FOR STUDENTS IN GOOD STANDING 

Students in good standing who find it necessary to withdraw 
at the end of any semester because of military service, health, 
financial reasons, or personal problems, may be granted a leave 
of absence from the Institute by the Dean of Student Affairs 
Office. The student must complete a Withdrawal Clearance Form 
obtained from the Dean of Students office. Readmission will be 
automatic for a period of up to two years and would require only 
the filing of a Readmission Application. 

READMISSION POLICIES 

Requests for readmission will be handled by the Dean of 
Student Affairs Office. All correspondence should be sent to this 
office. The procedure to follow and all information needed is 
listed below. 


1. Students desiring consideration for readmission must submit 
pages 1 and 2 of our application. 

2. Student Data Sheet must be completed in its entirety. 

3. A Check in the amount of $10.00 made out to Lowell Tech- 
nological Institute must be included. 

4. A letter giving original date of entrance to this college, date 
and reason for withdrawal and a brief resume of what you have 
done since you left L.T.I. must accompany the application. (N.B. 
If withdrawal was for medical reasons, you must include a doc- 
tor's certificate certifying ability to attend school again). 

5. Students desiring transfer credit should supply an official 
transcript sent to us by the colleges attended. Only those cours- 
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es graded in "C" range or better will be considered. Those stu- 
dents who withdrew because of scholastic difficulty must have 
had prior approval on the required credit form obtained at the 
Registrar's office in order to have their courses considered for 
credit. 

6. Completed applications for September readmission must be 
received no later than May 15. 

Completed applications for February readmission must be 
received no later than January 1. 

7. When the Dean of Student Affairs deems it necessary a stu- 
dent will be asked to make himself available for an interview. 

8. Only when all of these items have been received in the Dean 
of Student Affairs office will the application be considered for 
readmission. 

Final decision will be made by the Dean of Student Affairs 
Office and/or the Department Head for upperclassmen as to 
whether or not readmission would serve the best interests of the 
student and the Institute. Approval of readmission is not auto- 
matic and all decisions will be final. 

9. A letter will be sent notifying you of the decision from 
the Dean of Student Affairs Office. No notification will be given 
by telephone or in person. 

RULES OF CONDUCT 

The Board of Trustees recognizes the dual obligation of the 
Institute to insure the orderly pursuit of its proper functions at all 
times while preserving the rights of individuals and groups to 
freedoms guaranteed by our national and state constitutions and 
normally prevailing in the academic community. The Board of 
Trustees recognizes and defends the right to open discussion, 
the right to hold and articulate one's own beliefs and convic- 
tions, the right of peaceful assembly, the right to petition, the 
right to distribute handbills and circulars, the right to a fair hear- 
ing, and such other rights as are inseparable facets of the con- 
cept of academic freedom and are indispensable for the trans- 
mission of knowledge, the pursuit of truth, the development of 
students, and the general well-being of society. The basic dis- 
tinction to be made is that between those activities which are 
consistent with our obligation as an academic institution dedi- 
cated to free inquiry and free expression and to safeguarding the 
freedom to teach and the freedom to learn and those activities 
which are inconsistent with this obligation. It follows that there 
is a responsibility for the Institute to draw clear distinctions be- 
tween conduct on the part of members of the Institute commu- 
nity and visitors to the Institute which is acceptable and that 
which is not. The rules set forth below are effective in accord- 
ance with the existing laws of the Commonwealth and the na- 
tion. 
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The following activities are among those which are consid- 
ered unacceptable because of their adverse effect on the preser- 
vation of freedom or on the orderly pursuit of Institutional work: 

1. Obstruction or disruption of teaching, research, administra- 
tion, or other Institute activities, including the Institute's public 
service functions or of other authorized activities, on Institute 
owned or controlled property; 

2. Obstruction of the free flow of traffic, both pedestrian and 
vehicular, on Institute owned or controlled property; 

3. Physical abuse or detention of any person on Institute 
owned or controlled property or at any Institute sponsored or 
supervised functions, or conduct which endangers the health or 
safety of any person; 

4. Theft or damage to property of the Institute or of property of 
a member of the Institute community or the property of a visitor 
to the Institute; 

5. Unauthorized entry to or use of Institute facilities, including 
both buildings and grounds; 

6. Violation of Institute established policies or regulations, in- j 
eluding regulations in the Catalogue, and other publications per- 
taining to student organizations, student, faculty, administrative 
staff, non-academic employees and visitors conduct, the use of 
Institute facilities, or procedures concerning the time, place and 
manner of public expression; 

7. Violation of rules governing residence in Institute owned or ' 
controlled property; 

8. Use, possession, or distribution of narcotic or illegal drugs 
on Institute owned or controlled property, except as expressly 
permitted by law; 

9. Failure to comply with directions of Institute police and any 
other law enforcement officers acting in performance of their 
duties and to identify one's self to these officers when requested 
to do so; 

10. Illegal or unauthorized possession or use of firearms, ex- 
plosives, dangerous chemicals or other weapons on Institute 
owned or controlled property. 

11. Failure to comply with the directions of Institute officials 
acting in the performance of their duties; 

12. Disorderly conduct, breach of the peace, and aiding, abet- f 
ting or procuring another to breach the peace on Institute \ 
owned, or controlled property or at Institute sponsored or su- 
pervised functions. 

Requirements for Graduation 

In order to be recommended for the baccalaureate, a stu- 
dent must: 

1. Complete successfully one of the prescribed curricu- 
la with no substitutions for major subjects and no unre- 
moved failures in major subject. 
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2. Earn a cumulative rating of 1.70 or above for the en- 
tire period at the Institute. 

3. Fulfill the residence requirement of one academic year. 

4. Financial clearance: Degrees, diplomas, transcripts of 
record and letters of honorable dismissal will be withheld 
from all students until all accounts with the Institute are 
settled. The term "account" includes any indebtedness to 
the Institute. 

Graduation Honors 

Academic honors are awarded at the annual Commence- 
ment exercises by appropriate notation on the degree forms for 
the baccalaureate and by printing in the Commencement pro- 
gram the names of the students who have earned such recogni- 
tion. Honors are awarded according to the following standards 
of achievement: 

With Honors — graduation with a rating of at least 3.00 but 
less than 3.30 for the entire period of study at the Institute; 

With High Honors — graduation with a rating of 3.30 or 
higher for the entire period of study at the Institute; 

With Highest Honors — graduation as the highest ranking 
student in the class and with a rating of 3.70 or higher, contin- 
gent upon the completion of at least six semesters of work at the 
Institute. 

FINANCIAL AID 

At L.T.I. financial aid is available to full time students in good 
standing who are citizens of the United States, during the Fall 
and Spring and Summer Session. Aid to a student may be in the 
form of a National Direct Student Loan, a Federal Grant, part 
time employment in the Federal College Work-Study Program, a 
scholarship, or any combination of these financial aids to con- 
tinue their education. Each program is designed to meet the par- 
ticular need of the student and the applicant is required to com- 
plete the required forms regarding parental income and assets 
since this will be the basis for determining the amount and type 
of aid granted. 

A Parents Confidential Statement must be sent to the Insti- 
tute by all candidates for Financial Aid through either the Col- 
lege Scholarship Service Princeton, New Jersey or American Col- 
lege Testing Service, Iowa City, Iowa. 

Students may obtain applications and information regarding 
these programs at the Financial Aid Office in the Alumni Library 
Building. 

SCHOLARSHIPS 

Various trusts, organizations, civic bodies, and industrial 
firms have contributed funds for scholarships available to stu- 
dents and prospective students at the Institute. Many of the 
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scholarships are renewable annually for the balance of the stu- 
dent's undergraduate program, provided a satisfactory scholastic 
average is maintained; others are for a specified period of time. 
At present, scholarships are available only to citizens of the Unit- 
ed States. 

All entering freshmen who are candidates for scholarships 
should make direct application for admission to the Financial 
Aid Officer before April 1 and should have completed the Scho- 
lastic Aptitude Test of the College Entrance Examination Board 
by that date. To arrange for test, candidates must make direct 
application to the College Entrance Examination Board, P.O. Box 
592, Princeton, N.J., with a request to take the Scholastic Apti- 
tude Test. In addition, the applicant should request and com- 
plete a scholarship and/or loan application. 

Unless otherwise specified, all scholarships are granted by 
vote of the Scholarship and Awards Committee of the Institute. 
While honor grades are not required to maintain a scholarship, 
the recipient is expected to remain in good standing in college 
and to progress normally from year to year. Grades which pre- 
vent normal progress or conduct which results in probation, sus- 
pension, or dismissal terminates the scholarship. 

AVAILABLE TO FRESHMEN AND UPPERCLASSMEN 
Alumni Association Scholarships 

The LTI Alumni Association makes available every year sever- 
al scholarships covering tuition and miscellaneous fees. They are 
renewable if satisfactory scholastic standing is maintained. Funds 
for these scholarships are derived from individual Alumni, corpo- 
rations, scholarship funds and foundations. 

Russell L. Brown Scholarship donated by 
Davis and Furber Machine Company 

This scholarship is open to a student who plans to major in 
Textile Engineering or Textile Technology. Preference is given to 
employees and children or grandchildren of employees of Davis 
and Furber Machine Company. Selection is based on general 
scholarship, initiative, and need. The stipend is $300. Appoint- 
ments are for one year only but are renewable. 

Admiral Carl Espe Scholarship 

This $200 scholarship is awarded to the student presenting 
the best exhibit in Technorama, science fair for Merrimack Valley 
high schools, held each spring at the Institute. 

Joseph Kaplan Memorial Scholarship 

This $250 scholarship is awarded annually to the winner of 
Technorama, science fair for Merrimack Valley high schools. 

City of Lowell Scholarships 

The City of Lowell provides a total of five scholarships every 
two-year period through competitive examination to residents of 
Lowell, Mass., who are enrolled in the entering freshman class at 
the Institute. The amount of each scholarship is $200, and each is 
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renewable provided satisfactory scholastic grades are main- 
tained. 

Lowell Sun Charities Scholarship Fund 

Through this fund, established by Lowell Sun Charities, Inc., 
one or two Creater-Lowell residents are eligible for full tuition 
scholarships, renewable annually. Selection is based upon evi- 
dence of good moral character and high scholastic standing. 


Commonwealth of Massachusetts Scholarships 

Twenty scholarships of $250 each are available annually to 
residents of the Commonwealth of Massachusetts who are En- 
rolled in the freshman class at the Institute. Awards are made on 
the basis of competitive examination, and financial need and the 
scholarships are renewable on the condition that satisfactory 
grades are maintained. 

AFROTC College Scholarship Program 

High school students desiring information on the 4-year 
AFROTC College Scholarship Program should see their school 
guidance counsellors or write directly to AFROTC (OTTA), Max- 
well AFB, Alabama 36112 for further information. Normal dead- 
line application is 15 November each year. 

Scholarships are provided on a competitive basis to a limited 
number of male and female cadets entering Aerospace Studies 
200-300 in the Air Force ROTC four year program. The scholar- 
ship covers full tuition costs, books, laboratory expenses and in- 
cidental fees. A scholarship earned as a sophomore or junior 
continues until graduation as long as the cadet maintains accept- 
able standards. Cadets also receive $100 per month subsistence 
allowance. 

United Elastic Corporation Scholarships 

Scholarships of $250 are available through the United Elastic 
1 Corporation to students in textiles. Preference is given to em- 
> ployees or their families, or to residents of communities where 
5 plants are located. Especially preferred are native New England- 
I ers. Recipients must agree to work summers in approved plants, 
and the Corporation furnishes suitable employment to scholar- 
ship recipients during summer vacations and following gradua- 
tion, as far as possible. Awards are based upon good character 
81 and standing in the community and aptitude for technical train- 
T ing. They are renewable annually under the usual conditions. 
Applications should be made through the plant nearest the resi- 
dence of the applicant. Plants are located at Easthampton, and 
oi Littleton, Mass.; West Haven, Conn.; and Stuart, Va. 
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Jacob Ziskind Memorial Fund for Freshmen 

This scholarship, open to freshmen only, was established by 
employees of the former Merrimack Manufacturing Company in 
memory of Jacob Ziskind. Qualifications include good character, 
scholastic record, initiative, and ability. 
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Outside Scholarship Assistance: 

The Afro-American Society at L.T.I. has compiled a list of Pri- 
vate, Public, and Federal Scholarships, Funds, Fellowships, and 
Loan Programs that are available to disadvantaged persons. 

The Financial Aid Office has copies of this list which will be 
sent upon request. Correspondence should be addressed to the 
Director of Financial Aid, Lowell Technological Institute, Lowell, 
Massachusetts 01854. 

AVAILABLE TO UPPERCLASSMEN ONLY 

Allied Chemical Corporation Scholarship 

The Allied Chemical Corporation has made available on a 
one-year basis a scholarship for an upperclassman majoring in 
Plastics. 

Boston Paper Trade Association Awards 

One award, of $300, is open to upperclassmen enrolled in 
the Paper Engineering Department. Awards are based on charac- 
ter, proven interest in the Paper Industry and academic perform- 
ance. 

Roland E. Derby, Sr. Memorial Scholarship 

This Scholarship established in memory of Roland E. Derby, 
Sr. provides a $500 scholarship to a sophomore student who is a 
candidate for a degree in Chemistry, or Chemical Engineering in 
alternating years. Selection by the Scholarship Committee shall 
be based on scholastic achievements, but due consideration 
shall also be given to financial need. The scholarship shall be 
renewable for the Junior and Senior year provided the recipient 
maintains a satisfactory academic record. 

Foster Grant Scholarships 

The Foster Grant Company, Inc., of Leominster, Mass., makes 
available on a one-year basis two scholarships to deserving stu- 
dents in Plastics Technology who are residents of Massachusetts. 
Preference is given to sophomores living in the Leominster area; 
however, if there are no applicants from that area, other candi- 
dates may be chosen. Scholarship, personality, and overall stu- 
dent contribution to extracurricular activities are the general cri- 
teria used in selecting the recipients. 

Gehring Foundation Memorial Scholarships 

Scholarships in the amount of $75 per semester, renewable 
under the usual conditions, are made possible through the Geh- 
ring Memorial Foundation of New York, which may review the 
applications recommended by the Scholarship Committee. The 
scholarships are in memory of Henry G. Gehring and his son, 
Edward H. Gehring, both of whom were engaged in the lace 
industry. 


44 


e 

e 

€ 

1 , 

:e 


Paper Engineering Department Scholarships 

Ten or more scholarships with annual stipends of $500 are 
available to upperclassmen and selected graduate students in 
Paper Engineering who fulfill the scholarship requirements of a 
minimum of 2.0 cumulative rating. These scholarships are nor- 
mally maintained from year to year provided the student main- 
tains his academic rating. 


Contributors to the Scholarship Fund include the following: 


Albany International 
Byron Weston-Crane Company 
Cabot Corporation 
Chas. T. Main Co. 

Cheney Bigelow Wire Works, Inc. 
Deerfield Glassine Co. 

Dennison Foundation 
The Dexter Corporation 


Draper Brothers Company 
E. F. Houghton and Co. 
Erving Paper Mills 
Fraser Paper, Ltd. 

Gulf States Paper Company 
Ludlow Corporation 
Nashua Corporation 
Weyerhaeuser Company 


Rohm and Hass Corporation Scholarship 

The Rohm and Hass Corporation has made available on a 
one-year basis a scholarship for an upperclassman majoring in 
Plastics. 


S.M.E. Awards 

Merrimack Valley Chapter 113, Society of Manufacturing 
Engineers, awards $100 annually to a junior-class member in 
good standing of the Student Chapter on the basis of leadership, 
scholarship, need, and contribution to the Society. The S.M.E. 
Student Chapter presents the Prof. j. Arthur Ainsworth award of 
up to $100 annually to any chapter member in good standing on 
the same terms. 


William C. Smith Trust Fund Scholarship 

This fund has been established to provide scholarship assis- 
tance to students majoring in Chemistry. 

Society of Plastics Engineers Scholarships 

Two scholarships are granted annually by the Eastern New 
England Section of the Society of Plastics Engineers, Inc. to up- 
perclassmen majoring in Plastics Technology. 

Western Electric Fund Scholarship 

This scholarship, covering the cost of tuition, books, and fees 
for one year, not to exceed $800, is available to an undergrad- 
uate in an engineering program. Selection is based upon need 
and ability. 

Jacob Ziskind Memorial Scholarship Fund 

Through a fund established by the Trustees of the Jacob Zis- 
kind Trust for Charitable Purposes, scholarships are awarded 
annually and are renewable under the usual conditions. The 
scholarships cover tuition and books. Seniors, juniors, and soph- 
omores who have demonstrated high scholarship, financial 
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need, and qualities of good character and leadership are eligible. 
Preference is given to, but not restricted to, students who re- 
ceived grants as freshmen from the Jacob Ziskind Memorial Fund 
for Freshmen. 

Russell Weeks Hook Scholarships 

Six undergraduate scholarships for needy, qualified students 
in Chemistry in the amounts of $225 are awarded each year, two 
awarded to each of the upperclasses. 

AVAILABLE TO GRADUATE STUDENTS ONLY 

Fellowships for graduate students are listed and described in 
the Graduate School section of this catalogue. 


LOANS 

Student Loan Fund 

A loan fund is available to upperclassmen needing financial 
assistance to continue their education at the Institute. Students 
may apply for loans through the Faculty Treasurer of the Lowell 
Technological Associates, Inc. 

Repayments which are made while the student is still en- 
rolled at the Institute are interest-free. On loans repaid after the 
student leaves school, interest is charged at the rate of 4%, start- 
ing three months after the date on which the student officially 
terminates enrollment. Repayments are not required until the 
student separates from the Institute, at which time repayments 
become due quarterly at the rate of $10 per quarter the first year 
and $20 per quarter each year thereafter until the loan is repaid. 
Additional payments may be made at any time to reduce indebt- 
edness at a more rapid rate. 

Geigy Loans 

Geigy Dyestuffs, a division of Geigy Chemical Corporation, 
has established a loan fund restricted to students majoring in 
Chemistry, or Paper Engineering. The fund operates under the 
same conditions as the Student Loan Fund. Application for Geigy 
loans may be made to the Dean of Students. 

FEDERAL FINANCIAL AID PROGRAMS 

AVAILABLE TO UNDERGRADUATE AND GRADUATE STUDENTS. 

National Direct Student Loan 

The Higher Education Act of 1965 offers loans to needy stu- 
dents. Repayment begins one year after graduation, unless mili- 
tary service intervenes, whereupon repayment begins one year 
after leaving service. Interest is charged at the rate of 3% begin- 
ning with the first payment. Repayments may be made over a 10- 
year period. 
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College Work-Study Program 

The Economic Opportunity Act of 1964 (P.L. 88-452) as 
amended by Economic Opportunity Act of 1965 (P.L. 89-253) and 
the Higher Education Act of 1965 (P.L. 89-329) Title I Part C es- 
tablished the College Work-Study Program to stimulate and 
promote the part time employment of students, particularly stu- 
dents from low income families who are in need of the earnings 
from such employment to pursue courses of study in institutions 
of higher education. At LTI the program is available to full time 
students in good standing at the undergraduate and graduate 
levels during the Fall and Spring semesters and during the Sum- 
mer Session. 

Educational Opportunity Grants 

The Higher Education Act of 1965, Title IV, Part A (P.L. 89- 
329) affirms the policy of the United States to strengthen the 
educational resources of our colleges and universities and to 
provide financial assistance for students in post-secondary and 
higher education. The Act initiates a program of educational 
opportunity grants through institutions of higher education, to 
assist in making available the benefits of higher education to 
qualified high school graduates of exceptional financial need, 
who for lack of financial means of their own, or of their families, 
would be unable to obtain such benefits without such aid. 

AWARDS 

AVAILABLE TO UNDERGRADUATE STUDENTS 

American Association for Textile Technology Award. This is 
made to the member of the senior class majoring in a textile 
program who is rated highest in scholarship, technical ability, 
industry, judgment, leadership, reliability, and ability to work 
with others. 

ACS Student Affiliate Chapter Award. A plaque is presented 
annually by the LTI Student Affiliate Chapter of the American 
Chemical Society to the outstanding senior majoring in Chemi- 
cal Engineering or Chemistry, based upon academic perfor- 
mance and demonstration of research capability. 

SME Award. The Merrimack Valley Chapter, Society of Manu- 
facturing Engineers awards $100 to a member of the Student 
Chapter of the SME who is high in scholastic standing and in 
need of financial assistance. 

Chemistry Award. A book prize is awarded to the member of 
the freshman class who shows the greatest achievement in 
chemistry during the first semester. 

^.1 Circle K Book Award. A book is awarded to the freshman 

with the highest cumulative average for the first semester of his 
first year at the Institute. 
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Dean's Key. This award, sponsored by the Student Council, is 
given to the senior who has made the greatest extracurricular 
contribution to the Institute during his four years at college. 

Department of Physics and Mathematics Awards. Handbooks 
are presented annually by the Chemical Rubber Company to the 
outstanding freshman in the physics program and the outstand- 
ing freshman in the mathematics program. 

Jacob K. Frederick Memorial Award. Omicron Pi Fraternity 
makes an annual award of $50 in memory of Professor Jacob K. 
Frederick to a freshman, based on scholastic achievement and 
extracurricular participation. The award is applicable to the re- 
cipient's tuition in the ensuing academic year. 

Barnett D. Gordon Award. An award of $250 is presented to 
the freshman matriculating at the Institute who achieved the 
highest score in the mathematics section of the Scholastic Apti- 
tude Test of the College Entrance Examination Board. It is given 
by Barnett D. Gordon, formerly of the Board of Trustees of the 
Institute. 

Samuel P. Kaplan Memorial Fund Awards. An award of $100 
is given at the end of each semester to the highest-ranking stu- 
dent in basic knitting. The fund was established by the New Eng- 
land Knitted Outerwear Manufacturers' Association in memory 
of Samuel P. Kaplan. 

Helen U. Kiely Award. This award acknowledges by perma- 
nent inscription on a plaque the senior student in Paper Engi- 
neering selected by classmates as having outstanding qualifica- 
tions of merit. It is made by the New England Section of the 
Technical Association of the Pulp and Paper Industry in recogni- 
tion of Helen U. Kiely's distinguished service to the industry. 

The Northern Textile Association Award. A medal is present- 
ed to the member of the graduating class majoring in Textile 
Engineering or Textile Technology who has maintained the high- 
est scholastic standing throughout the four years of his under- 
graduate work. 

Louis A. Olney Book Prizes. Selected reference books are 
awarded to the outstanding freshman, sophomore, and junior 
students in Chemistry who are recommended by the Division of 
Chemistry and Applied Chemistry on the basis of academic 
standing in Chemistry. 

President's Medal. This award is made to the student who is 
graduated With Highest Honors for the most distinguished aca- 
demic record in his class. 

The Harry Riemer Honor Award. This award is made avail- 
able through the Textile Veterans Association of New York in 
honor of Mr. Harry Riemer, one of the textile industry's foremost 
personalities in the trade publication field. The award, which 
consists of a $25 United States Savings Bond, is made to an out- 
standing textile graduate who has been active in extracurricular 
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activities and who has maintained a high level of scholastic 
achievement. 

Radio Station WLTI Award. The staff of the student-operated 
radio station WLTI awards a plaque annually to a member out- 
standing for conspicuous service and furtherance of the goals of 
the station. 

Textile Veterans Association Honor Award. A bronze medal- 
lion is given to an outstanding graduating student in a textile 
course on the basis of scholastic achievement, extracurricular 
participation, and over-all contribution to the Institute. Prefer- 
ence is given to veterans. The Association making the award rep- 
resents all veterans of World War II now affiliated with the textile 
and allied industries. 

The Wall Street journal Student Achievement Award. This 
award recognizes the senior in Business Administration or In- 
dustrial Management who has achieved the best combination of 
academic and extracurricular excellence. The award consists of 
an engraved paperweight, a year's subscription to the Wall Street 
Journal, and a plate on the permanent plaque established for the 
award winners. 


OTHER ASSISTANCE FOR MASSACHUSETTS 
Residents Only 

Board of Educational Assistance Scholarships 

General Scholarships provide for tuition payments and are 
available primarily to freshmen and are based solely on financial 
need. Honor Scholarships provide for tuition and are based sole- 
ly on academic ability (SAT scores). Scholarships are also avail- 
able to the children of deceased uniformed members of a paid 
fire department or permanent members of a police department, 
the force of the MDC, or the Capital Police. Such death must 
have been the result of injuries received in the line of duty. For 
full information contact: 

Board of Higher Education 
Scholarship Office 
182 Tremont Street 
Boston, Mass. 02111 

Massachusetts Higher Education Loan Plan (H.E.L.P.) 

This plan enables the Massachusetts commercial and mutual 
15 savings banks, federal savings and loan associations, credit 
a- unions and cooperative banks, to make available unsecured stu- 

I dent loans. Students must be accepted by or enrolled in an insti- 
tution furnishing a program of higher education which is ap- 
proved by a State or Federal approving agency and by the Massa- 
chusetts Higher Education Assistance Corporation. A student 
who is a permanent resident of the United States may borrow up 
to $1500 a year for undergraduate school, or $2000 a year for 
graduate school. There is no interest charge on such loans while 
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the student is in school, provided parental adjusted income is 
under $15,000. Upon leaving school there is a charge of 7% per 
year on the unpaid loan balance. Monthly repayment of the loan 
begins within one year after graduation. Loan applications are 
available at commercial and mutual savings banks, federal sav- 
ings and loan associations, credit unions and cooperative banks, 
in the town of the student's residence. 

Specific inquiries regarding this program should be ad- 
dressed to: 

Massachusetts Higher Education Assistance Corporation 

511 Statler Building 

Boston, Massachusetts 02116 

Telephone 426-9434 

Veterans 

G. I. Bill 

Veterans attending LTI may apply for financial assistance 
under the Gl Bill. Application should be made to your local VA 
Office for details. Proof of your student status should be ob- 
tained by presenting your acceptance from the Admissions Of- 
fice and, upon registration, the Registrar's Office should be re- 
quested to notify the VA as to your student status. 

C.l. Bill payments will be pre-paid in 1973 and future years. 
Checks may be picked up at the Bursar's Office after Registra- 
tion. 

Certificate of Elgibility 

Veterans whose service is credited to Massachusetts are enti- 
tled to free tuition for four years at Massachusetts colleges. In 
order to obtain the Certificate you must present your discharge 
paper (DD 214) to the Adjutant-General's Office in the State 
House in Boston. Upon receiving verification, you should bring it 
to the Massachusetts Department of Education at 182 Tremont 
Street, Boston and request the Certificate. A request should then 
be filed with the Office of the Registrar during registration to 
inform the Department of Education as to your status and also 
with the Bursar's Office to the effect that you will present the 
Certificate to them when you receive it. 

THE THREE CATEGORIES BELOW CLASSIFY OUR STUDENTS 
AS VETERANS IN TERMS OF THE PHYSICAL EDUCATION RE- 
QUIREMENT AT THE INSTITUTE: 

1. National guard — six-year period — discharged and military 
obligation completed. 

2. National guard — six-months active duty completed and 
serving five and one-half years of reserve training. 

3. Student who fulfills military obligation on active duty in the 
armed services. 
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PLACEMENT 


The office of Career Counseling and Placement assists stu- 
dents and alumni seeking employment. Each year many compa- 
nies and other prospective employers visit the Institute to inter- 
view students. The office of Career Counseling and Placement 
assists students in preparing for the interviews, helps them make 
out resumes of background and experience, and counsels them 
on employment opportunities. The office also maintains an ex- 
tensive library of literature about specific companies, interview- 
ing techniques and career guidance, all of which are available to 
students and alumni. 

General Rules 

A. Selection of Curriculum 

Admission to the Institute does not automatically guarantee 
admission to specific curricula. A student must qualify for certain 
curricula during the freshman year by offering a minimum quali- 
ty of grades in certain subjects. Freshmen should review these 
requirements in detail by consulting the Office of the Dean of 
Student Affairs early in the school year. 

B. Change of Curriculum 

1. A change in a course of study may be accomplished only 
upon approval of a petition to the Dean of Student Affairs and 
the several Division Heads concerned. 

C. Schedule Changes and Withdrawal 

1. Every student must attend the first meeting of all class- 
es on his schedule. Entrance to class after the first meeting may 
be accomplished only with permission from the Office of the 
Dean of Student Affairs. No student may enter a new class later 
than the date designated by the Official Institute Calendar. 

2. A student may drop a given subject provided permis- 
sion has first been received from the Dean of Student Affairs 
Office, the proper Dean of the College and the Instructor in- 
volved. 

3. A subject dropped after the date specified in the aca- 
demic calendar shall automatically be counted as an uncondi- 
tional or total failure on the part of the student, shall be so re- 
corded on his scholastic record, and shall be used in computing 
his academic rating. 

4. All dropped subjects, whether counted as a failure or 
not, which are part of the student's prescribed course of study, 
must be completed successfully prior to entrance into any other 
subject for which the subject dropped may be a prerequisite, 
and must also be completed successfully prior to graduation. 


51 


5. Students receiving a failure in any subject must, prior to 
graduation, successfully complete the subject or an equivalent 
substitute approved by the Dean of Student Affairs Office by the 
Division Heads concerned and by the Instructor in charge of the 
subject failed. 

6. In constructing a student's hour plan for any given 
semester, first priority shall invariably be given to all subjects 
which have been dropped or failed in any preceding semester(s). 
Unless approved in writing by the Dean of Student Affairs Office 
upon written recommendation of the Head of the Division of the 
course curriculum involved, no course for the new semester 
shall be entered upon the new hour plan until all outstanding 
courses from preceding semesters have been scheduled. 

7. In computing credit hours of work, certain subjects 
taken in the evening division may be considered part of the day 
program. Credit shall be given at the end of the term only for 
those hours which have been approved at the beginning of the 
term. 

8. The normal credit hour load will vary slightly for each 
semester, as the total number of credit hours required in each 
prescribed curriculum will not always be the same. 

9. A student who wishes to transfer from one section to 
another in any given subject must obtain in writing, the permis- 
sion of the Dean of the College in which the subject is taught 
and the Director of Scheduling. He shall file a revised class 
schedule at the Office of the Dean of Student Affairs, and two 
revised class schedules and the written permission at the Office 
of the Registrar. 

10. A student who voluntarily withdraws from the Institute 
must first make application to the Dean of Student Affairs Office 
and fill out the required "Withdrawal Clearance" form. Failure to 
comply with the required procedures of withdrawal shall result 
in forfeiture of the student's right to honorable discharge. 

11. Special Action — Any deviation from normal academic 
program and procedures must be initiated by a Special Action 
Form (obtained at the Office of the Dean of Student Affairs). This 
sheet must then be completed and signed by all academic and 
administrative staff involved. The Dean of Student Affairs will not 
entertain any action sheet until it is complete in every detail. This 
form must be completed during the registration period. 


Transfer Credit 

All inquiries concerning transfer credit should be directed to 
the office of the Transfer Affairs at Lowell Technological In- 
stitute. 
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Examinations 

1. Tests will be given in freshman subjects at the end of the 
first seven weeks of class. Students who have low grades at this 
time may be warned that continued scholastic difficulties may 
jeopardize their status as full-time students at the Institute. In- 
structors shall report these grades on all freshmen to the Dean of 
Student Affairs. 

2. Final examinations are regularly given in all subjects at 
the end of each semester. 

Group Meetings 

A. As used in this section, group meetings are defined as 
business or educational meetings of regularly organized and 
officially, recognized groups held in rooms or halls of buildings 
on the campus. Official meetings of fraternities, held at fra- 
ternity houses are excepted. Social gatherings and entertain- 
ments, or group meetings that are held "off campus" are gov- 
erned by separate regulations. 

B. Arrangements for group meetings shall be made as fol- 
lows: 

1. The president of the organization shall file the proper 
form at the Office of the Dean of Students not less than one 
week before the proposed date of the meeting. 

2. Upon receipt of the preliminary approval of the meeting 
from the Dean of Student Affairs Office, the president of the 
organization shall present his copy of the approval to the Secre- 
tary of the Assistant to the President of the Institute to reserve 
the space selected for the meeting, and then return the form to 
the Dean of Student Affairs Office. 

Note: Reservations must include all arrangements for extra 
janitor service and clearance with any Institute author- 
ities concerned. 

C. Arrangements for group meetings shall include arrange- 
ments for the care and the reception of guest speakers, special 
guests, and any other groups invited to be present. 

GENERAL SAFETY RULES AND REGULATIONS AT 
LOWELL TECHNOLOGICAL INSTITUTE 

1. Reporting and treatment of injuries 

Day school — Any member of the student body, faculty or 
other personnel incurring an injury at the Institute, must report 
immediately to the school nurse at the dispensary for treatment. 
If the injury is serious enough to warrant further medical atten- 
tion, the nurse shall make an appointment with, or if necessary, 
call in attendance, a doctor of the patient's choosing. It should 
be understood, however, that if it is necessary for the injured to 
be treated by a doctor, the injured person, if not a State employ- 


ee, must assume the responsibility for payment of the doctor's 
fee. In addition to caring tor the injury, the nurse shall also file a 
copy with the safety Committee. This will enable the Safety 
Committee to investigate the accident and make whatever rec- 
ommendations possible to prevent a recurrence. This should 
apply to both day and evening school. 

2. Fire Regulations 

Alarm Signal — A continuous ringing of the school bells 
shall indicate that there is a fire in the Institute and everyone, 
except those with specially assigned duties, shall leave the build- 
ings by the nearest available exit and immediately go to the side- 
walk. 

3. Bomb Threats 

When a bomb threat is received at the Institute switchboard, 
the school alarm system will give off three short blasts, repeated 
once. As soon as the alarm is sounded any student, regardless of 
whether or not the instructor decides to hold class, may leave 
the building without penalty. The student however, will be re- 
sponsible for obtaining notes and/or assignments either from the 
instructor or some other student. 

It should be clearly understood that this is a voluntary deci- 
sion and can only be made by the student himself. 

4. Laboratory Regulations 

Safety Glasses — It is absolutely necessary that all students 
and faculty members shall wear suitable eye protective glasses in 
the Laboratories. This is in compliance with State safety require- 
ments. 

5. Evacuating the Buildings 

Dormitories 

In case of fire each student shall turn on his room lights, 
close windows and doors and leave the building by the nearest 
exit. 

Library 

Basement floor leave by tunnel exit. The remainder leave by 
nearest exit. If the fire should prevent the use of any one of the 1 
exits the next nearest one should be used. 

6. Air Raid 

In the event of an air raid within the area of the Institute, the 
school's air raid siren shall be sounded and the School's Civilian 1 i 
Defense Program will immediately go into effect. All members of 
the C. D. program shall assume the responsibilities assigned. The 
remaining school personnel will go to the nearest air raid shelter 
and remain there until the "all clear" is sounded. 

7. Smoking 

Smoking is forbidden in all classrooms and laboratories in- 
cluding the auditorium in Cumnock Hall. The 'no smoking' rule 
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is required by both the Massachusetts Department of Public 
Safety and the State Insurance Agency and therefore shall be 
strictly enforced. Smoking will be permitted in area designated 
as "Smoking Areas" and shall be controlled and confined to 
those areas. 

Smoking areas will be designated in all of the buildings and 
smoking will be allowed only in those areas during school hours. 
Smoking is permitted in the faculty and staff offices, dormitory 
rooms and in the Cafeteria provided that the necessary ash trays 
and receptacles are available and are used properly. Smoking is 
prohibited in the auditorium, Cumnock Hall, at all times. A suit- 
able area will be designated in the building for smoking. This 
area will be utilized for smoking during the day hours and must 
be the area in which all smoking takes place. 

STUDENT SERVICES 

Mailroom 

The Students' Mailroom, operated by Lowell Technological 
Associates Inc. for the convenience of the students, is located in 
the second floor of Southwick Hall. Each student will be assigned 
a mailbox during registration week. The U. S. Post Office makes 
one delivery each day. Incoming mail is sorted and placed in the 
Student's mailbox as soon as possible. Notices from the adminis- 
tration and instructors are also placed in the student's mailbox as 
soon as possible. Students are urged to check their boxes fre- 
quently. 

The mailroom facilities are available to organizations to in- 
sert circulars in boxes from 1:00 p.m. to 4:00 p.m. every day. 
Organizations must distribute their circulars and notices, mail- 
room personnel are not to be requested to perform this work. 

Mailroom Hours: Daily 8:30 a.m. to 12:00 noon 
and 1 :00 p.m. to 4:30 p.m. 
except on Friday when the 
mailroom closes at 4:00 p.m. 

Book Store 

The College Bookstore operated by Lowell Technological 
Associates Inc. for the Institute is centrally located on the second 
floor of Southwick Hall. All the required textbooks are carried. In 
addition, school supplies, drafting equipment, slide rules and 
general and technical reference books are offered in substantial 
volume and variety. A complete selection of paperback books, 
including general technical and classical readings are available to 
choose from. Catering to the student's non-academic needs, the 
store also features such items as campus wear, greeting cards, 
posters, records, tapes, toiletries, magazines, newspapers and 
novelties. College oriented merchandise includes pewter and 
ceramic mugs, jewelry, decals and banners. The store welcomes 
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fraternities, clubs and other organizations who may desire spe- 
cialty or novelty items to come in and look over their complete 
line of such goods. 

All students are entitled to a 5% discount on any and all 
purchases over $1.00. As part of their service to the students the 
bookstore has made provisions to purchase used textbooks from 
students who wish to sell their books at the prices quoted in the 
used book manual during designated times of the academic 
year. As an additional service, the store will special order any 
book not in their stock for the student. 

Health Services 

The Health Services Building is located at 30 Standish Street, 
behind the new addition to the Alumni Library. The Health Ser- 
vice is open from 8 a.m. to 11 p.m. Mon thru Thurs, 8 a.m. to 
5 p.m. Friday and is staffed by Dr. J. Martin Zinaman, school 
physician, Mrs. Arlene D. Wuester, R.N., Mrs. Janet E. Conners, 
R.N. and Mrs. Gloria Richards, R.N. In cases of emergency, medi- 
cal coverage is available on a 24 hour a day basis. 

Accident insurance coverage during the academic year is 
obligatory and is included in the Student Activity Fee and Insur- 
ance Fund. Health insurance, which is optional, is available at a 
nominal fee at the time of registration. Insurance claim forms 
may be obtained at the Health Services office and must be com- 
pleted as soon as possible after an accident or illness. Failure to 
comply within the designated period of time may result in the 
student forfeiting his insurance coverage. 

ALUMNI MEMORIAL LIBRARY 

The new Alumni Memorial Library complex opened in 1970. 
The new addition located between Smith and Eames dormitories 
is connected via ramps to the original Library building. This 
building, constructed and equipped by the L.T.I. Alumni Associa- 
tion in 1951 houses our rare books, technical reports and gov- 
ernment document collections. 

There is only one entrance to the new library complex al- 
though the tunnel system feeds into this new entrance. Two of 
the old three entrances to the library became emergency exits 
only, while the entrance on the highway side continues to serve 
the alumni and student areas of the building. 

The new addition houses a lobby, circulation desk, reserve 
book room, reference room, card catalog and library office areas 
on the main floor. The third floor houses a vast periodical room, 
study room, periodical office and a microprint area. The fourth 
floor houses our collection in science and technology and study 
and discussion rooms. The top floor houses the humanities and 
social science collections along with study and discussion rooms. 
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The ground floor is devoted to the new Audio-Visual Area, and 
contains a small theatre (140 seats) and projection room, a large 
student listening room and six individual listening rooms served 
by a master control area, a microfilm room and the college's 
educational FM radio station (WLTI) which has a separate en- 
trance. 

The building is served by two public passenger elevators as 
well as stairs and ramps. The large rooms on the third, fourth and 
fifth floors contain stacks, reading and lounge areas. 

Rules Governing Use of the Library 

1. Silence is enforced in all stacks, reading and study areas 
of the library. 

2. All bags, briefcases, etc. must be presented for inspec- 
tion at the control desk before leaving the library. 

3. As you leave the library, you must stop at the charging 
desk to sign out any books you are removing from our collec- 
tion. 

If you follow the few simple rules outlined above, and learn 
to use the library efficiently, you will be amazed at the perpetual 
aid and knowledge it can give you. 

RELIGION AT TECH 

On many college campuses there is serious interest, not just 
in classes or marks, but also in deeper issues such as the mean- 
ing of life itself. Here, at Tech., the various religious organiza- 
tions and chaplains try to provide an atmosphere in which faith 
questions can be faced honestly and sincerely. While the value 
of an individual's religious background is stressed, there is ample 
opportunity in Lowell to learn about and cooperate with people 
of other religious persuasions. Whatever your faith or lack of 
faith may be, you will be most welcome. You are also invited to 
contact any of the chaplains regarding personal questions or 
problems. 

THE NEWMAN COMMUNITY 

The Newman Community of Lowell is composed primarily of 
Catholic students attending Lowell Technological Institute, State 
College at Lowell and Lowell General Hospital School of Nurs- 
ing. In addition, students of other faiths or no faith are welcome 
to participate in any or all Newman activities. 

The Newman Community is the visible presence of the Cath- 
olic Church on campus. As such, it is committed to worship in a 
meaningful way and to witness by serving others with love. 
Cooperation with other religious organizations, cooperation 
with student activity groups, and cooperation with social action 
in the area remain as the most important of Newman's goals. 


57 


The Newman Community is committed to: 

1. The growth and development of the individual as a 
whole person - spiritually, intellectually, socially. 

2. The building of community awareness among all seg- 
ments of the colleges. 

3. Responsible participation in school and civic affairs. 

The Newman Center is located at 52 Colonial Ave. (VFW 

Parkway) at the corner of Mt. Hope St. You are welcome any day 
between 11:00 A.M. and 11:00 P.M. to study, to use the library 
or the recreational facilities. 


The United Campus Ministry of Lowell 


THE UNITED CAMPUS MINISTRY OF LOWELL is a federation 
of students, spiritual and faculty advisors of the various religious 
organizations of Lowell Technological Institute, Lowell State Col- 
lege and Lowell General Hospital School of Nursing, which 
sponsors ecumenical programs throughout the academic year. 
For information, contact Rev. Paul T. Walsh, the Chairman-chap- 
lain at the NEWMAN CENTER. 


Publications 


Pickout 

Lowell Tech's yearbook, the Pickout, is published each May 
and distributed to the entire student body. 

The publication provides an account of the past year's activi- 
ties but is especially significant for the graduating seniors as i 
also contains a retrospective glance at their four years at Tech. 

The great amount of time and work required to produce the 
yearbook necessitates a large staff whose efforts begin early ir 
September and end when all proofs and editing are completes 
in early Spring. 

The Pickout offers an excellent opportunity to obtain valua 
ble experience in diversified organizational work. The wide 
range of positions include photography, business and advertising 
management, layout, editorial and literary. More information i 
available from the Pickout office, located in the Alumni Memori 
al Library. 
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Newsletter 


The Student Newsletter is published weekly to inform the 
Lowell Tech student body of social, professional and athletic ac- 
tivities. Items must be approved by the Dean of Student Affairs 
and should be left at the Public Relations Office in the basement 
of Cumnock Hall by noon on Monday of the week that the item 
is to appear in the Newsletter. The Newsletter is distributed to 
key areas throughout the campus on Tuesday morning. All items 
must be submitted on forms obtained at the Dean of Student 
Affair's Office. 


"The Text" — The Student Newspaper 


On February 1, 1919 a group of energetic and active students 
banded together to form the first Text staff. The purpose of the 
Text is to present all views concerning all matters directly or in- 
directly affecting the Lowell Tech community. Last year for the 
first time since its conception, the Text was published weekly. 

The Text News Association is open to anyone who would like 
to join. The Text is the most active organization on campus, and 
being part of this organization puts the student ahead of every- 
one in awareness and involvement with everything that goes on 
at L.T.I. 

To become a permanent member of The Text staff you must 
contribute in some way to the production of four editions of the 
newspaper. At that time you will be given full voting rights and 
the privilege to run for an editorial or managerial position on 
the Text. 

There are always many positions and jobs available for any- 
one who wishes to join the Text. Each edition of the newspaper 
requires many photographers, reporters, writers, artists, business 
people, and typists. 

The Text is published every Monday during the college year 
except on certain holidays and is produced by and for the stu- 
dents of Lowell Technological Institute. The Text News Associa- 
tion office is located in the basement of the Alumni Memorial 
Library, Lowell Technological Institute, Lowell, Massachusetts, 
01854. Tel. 453-1872. 

The pay is nothing, but the rewards are great. 
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SUMMER SCHOOL 


All Summer Session programs are conducted on a self- 
supporting basis with no financial assistance from the Com- 
monwealth of Massachusetts. 

The programs are designed to serve the following areas of 
interest: 


1. UNDERGRADUATE CREDIT PROGRAM 

Two six-week sessions, paralleling the two 15-week academ- 
ic year semesters, stress fundamental credit offerings in mathe- 
matics, physics, chemistry, English, economics, electronics, me- 
chanical engineering, accounting, marketing, management, and 
social studies. 

These sessions provide an opportunity for deficiency clear- 
ance and for advanced standing. 

2. PRECOLLEGE REFRESHER PROGRAM 


This five-week, noncredit program caters to prospective L.T.I. 
freshmen who require additional background to fulfill minimum 
entrance requirements. 

Students must first apply for fall admission; the Dean of 
Admissions designates the subject or subjects required for cov- 
erage of minor deficiencies in the high school background. Sub- 
ject areas include: English, mathematics, chemistry, and physics 
for engineering applicants; English, mathematical analysis, and 
general science for business administration majors. 


3. PROFESSIONAL ADVANCEMENT PROGRAM 

Industry-sponsored noncredit courses, similar in scope to 
the continuing education courses conducted during the academ- 
ic year, may be arranged during the Summer Session. Additional- 
ly, the SUMMER EVENING PROGRAM and courses conducted 
through special grants are offered under this heading. 

Note: Summer evening offerings are conducted through 
the DIVISION OF EVENING STUDIES in a single, six- 
week session. Credits apply only to Evening Division 
Programs. 

4. GRADUATE CREDIT PROGRAM 

Selected graduate credit subjects are offered for students 
who have been admitted to advanced study by the L.T.I. GRAD- 
UATE SCHOOL. The Assistant Dean of the Graduate School must 
approve all offerings and registration is carried out through the 
Graduate School Office. 

The L.T.I. Summer Session is a member in good standing of I 
the National Association of Summer Sessions (NASS). 

Individual brochures are available. Address inquiries to the | 
Assistant Dean of the Graduate School. 
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THE MARTIN LUTHER KING, JR. 
EDUCATIONAL OPPORTUNITY PROGRAM 


A program proposed by the Lowell Technological Institute 
Afro-American Society has been added to the Institute structure. 
This program is named in honor of the late Dr. Martin Luther 
King, Jr. the Nobel Laureate and champion of disadvantaged 
people of all races. 

The King Educational Opportunity Program has been de- 
signed to provide an opportunity for higher education at LTI to 
individuals who have been hindered in their academic achieve- 
ments due to adverse financial and environmental factors. The 
first program year will start in June of 1972. Thirty Massachusetts 
high school graduates will be enrolled in the program each year. 
They attend a summer session for program orientation, academic 
needs evaluation, counseling, and required remedial studies. 

The normal course load, remedial studies, and tutoring as- 
sistance of students enrolled in the program will be adjusted to 
the needs of the individual. It is expected that the average stu- 
dent will complete the normal four year curriculum in five years. 
Students accepted into the program will receive full financial 
support for the five year period. 

For further information, write to the Acting Director, Dr. 
„ r .Jesse Y. Harris. 
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THE GRADUATE SCHOOL 


General Information 

The Lowell Technological Institute Graduate School, which 
was founded in 1935, offers advanced studies, including profes- 
sional training and research leading to graduate degrees in many 
fields of engineering and in certain areas of pure and applied 
science. In addition to the day classes intended primarily for full- 
time graduate students, the Graduate School offers some eve- 
ning courses through the Division of Evening Studies mainly for 
the convenience of part-time students primarily interested in 
advanced professional training. The courses offered in the eve- 
ning are equivalent in every respect to those offered to the day 
students for they are simply evening sections of courses offered 
during the day. There are currently 170 graduate students en- 
rolled in degree programs for advanced professional training in 
these Evening Division courses out of a total Graduate School 
enrollment of 514 students. These part-time students are primar- 
ily from the large industrial companies nearby the Institute locat- 
ed principally in the Merrimack Valley. Professional graduate 
programs, which would include the graduate programs in Plas- 
tics, Paper, Textiles, Nuclear Engineering and Management Sci- 
ence are in wide demand by industry in New England and in 
Massachusetts in particular. These programs serve as excellent 
supplements to the standard curricula in the basic engineering 
and science areas which are listed below. In June of 1972 there 
were 41 Master of Science degrees and 3 Master of Management 
Science degrees granted through the Graduate School at LTI. 


Admission 

To be eligible for admission to the Graduate School, an ap- 
plicant must have received a bachelor's degree or equivalent in 
an acceptable four-year course in which he has maintained a un- 
iformly high scholastic rating. Both the quality and quantity of 
previous training are considered. Selection of applicants admit- 
ted is based upon their ability to pursue graduate work of high 
quality. It is the policy of Lowell Technological Institute to accept 
all students without regard to race, color, or national origin. 


Application Procedure 

Applications may be obtained from the Office of the Grad- 
uate School. They should be completed in duplicate and re- 
turned to the Dean of the Graduate School not later than June 1 
preceding the fall term in which the applicant wishes to enroll. 
Applications must be supported by recommendations from at 
least three persons qualified to judge the ability of the applicant 


to carry on graduate work and research. The recommendations 
should be sent directly from these persons to the Graduate 
School. 

Two copies of all undergraduate records (and graduate, if 
any) must be sent directly to the Office of the Graduate School 
by the institutions which the applicant has previously attended. 
All transcripts must be official, with appropriate seals and signa- 
tures. 

Credit may be given for graduate subjects taken at other col- 
leges if the grade received is at least B— and if these subjects 
were not used in earning another degree at the same level. All 
applicants must submit one additional copy of a transcript which 
i includes the subjects for which transfer credit is desired. Not 
more than 10 credit hours for the master's degree or more than 
22 credit hours for the doctor's degree may be transferred. No 
i transfer credit can be offered for the thesis requirement for any 
\l graduate degree. Transfer credit for subjects taken at other col- 
eges before initial enrollment at Lowell Technological Institute 
must be cleared within one semester after the student's first reg- 
e ! istration. No transfer credit for such subjects is given after this 
. period. 

In addition to returning two completed application forms 
n and having transcripts and recommendations sent, the applicant 
ni must take the Graduate Record Aptitude Test and the appro- 
ig priate Advanced Test and have the results sent to the Dean of 
re the Graduate School. Information regarding the Graduate Rec- 
;nt ord Examinations may be obtained from Educational Testing Ser- 
vice, 20 Nassau Street, Princeton, N.J. 08540 or Box 27896, Los 
Angeles, California 90027, whichever is nearest to the applicant. 


ap- j 

y Academic Expenses 

^ 0 j Tuition (per semester) 

m ,t. : U.S. citizens who are residents 

n j of Massachusetts and 

ce pt Participants in the New England 

Board of Higher Education 
Regional Student Program 
All others including foreign 
students 

] ra d Graduate Student Activity Fee 

d re- (per year) 

u ne1i Commencement Fee 

!nr oll» Thesis Binding Fee (per copy) 

3fll al Microfilm Fee (M.S.) 

} |j ca ntj Microfilm Fee (Ph.D.) 


$10 per credit hour up 
to $100 maximum 
$10 per credit hour up 
to $100 maximum 

$30 per credit hour up 
to $300 maximum 
$32.00 

$25.00 

$5.00 

$19.00 

$29.00 


I 
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DEGREES OFFERED 


Master of Science Degrees 

Applied Biology 


Nuclear Engineering 
Paper Engineering 
Physics 
Plastics 

Polymer Science 
Radiological Sciences 
Systems Engineering 
Textile Engineering 


Applied Mathematics 
Chemical Engineering 
Chemistry 


Computer Engineering 
Electrical Engineering 
Environmental Studies 
Mathematics 


Mechanical Engineering 


Doctor of Philosophy Degrees 


Chemistry 

a. Inorganic 

b. Organic 

c. Physical 


Physics (Experimental and 


Chemistry — Polymer 
Science Option 


Theoretical) 

a. Nuclear 

b. Solid State 

c. Particles & Fields 

d. Underwater Acoustics 


Professional and Other Degrees 

Master of Management Science (M.M.S.); Master of Mathe- 
matics for Teachers (M.M.T.) 

For further information concerning the graduate programs, 
please consult the Graduate School Catalog. 


SPECIAL SERVICES TO INDUSTRY 
AND THE COMMUNITY 


In addition to the services rendered by the Evening Division, 
the Alumni Office, the Research Foundation, the Pinanski Nucle- 
ar Center, WLTI, the Research Foundation, the Alumni Memorial 
Library and the Summer School, the college provides such ser- 
vices to industry and the community as the following: 

Industrial seminars and conferences; 

Technorama, science fair for area high schools; 

Consultive opportunities with administration and faculty; 

Special radio and television programs; 

Collaboration with the Agency for International Develop- 
ment in its foreign aid programs; 

Participation with local and state agencies in the solving of 
ecological problems. 

For information concerning these programs, address the 
Department of Public Relations at the Institute. 
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EVENING SCHOOL 


The Evening School offers Undergraduate Programs leading 
to Associate and Baccalaureate Degrees; and part-time Graduate 
Programs offering a Master's Degree. Satellite programs are 
provided for area industries. The majority of the degree programs 
are in the fields of science, engineering technology and business 
administration. An increasing number of students who have 
completed an Associated Degree Program on a full-time basis 
and have become full-time employees are continuing their 
education on a part-time evening basis in the Baccalaureate 
Programs. 

Additionally, individual subjects in mathematics, science, 
technology, engineering, business, and general studies may be 
taken as a special student. 

In cooperation with the Massachusetts Division of Personnel 
and Standardization, the Evening School also offers In-Service 
Training Programs limited to employees of the Commonwealth 
and cities and towns within the Commonwealth. These under- 
graduate programs lead to Associate and B.S. degrees in Civil 
Engineering Technology, Associate in Business Administration 
(in either Accounting or Data Processing), and Bachelor in 
Business Administration. The Associate and B.S. Degree pro- 
grams in Civil Engineering Technology are accredited by the 
: ngineers' Council for Professional Development. 

Two semesters of 15 weeks each are offered, starting in mid- 
September and late in January. Selected subjects are also offered 
n an 8-week summer program. For further information, write to 
he Director of the Evening School. 


LOWELL TECHNOLOGICAL INSTITUTE 
n RESEARCH FOUNDATION 

fe- 
rial | Established in 1950 by the Board of Trustees of the Lowell 
ler-i Technological Institute, the Research Foundation is a not-for- 
profit organization that does research in a wide variety of fields. 
The operation is fully self-supporting from income derived from 
ts industrial and government sponsors. 

The Research Foundation is housed in a one-story modern 
puilding across the Merrimack River from the Institute's main 
lop- :ampus. Initially its prime purpose was to answer the needs of 
he Lowell Technological Institute for facilities and staff to per- 
gof'orm basic and applied research in textiles and related subjects. 

\s the Research Foundation expanded, a diverse and growing 
the Program of research and development activities increased exten- 
sively, and projects have moved into the fields of chemistry, 
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leather, paper, plastics, electronics, physics, oceanography, nu- 
clear engineering and environmental pollution, in addition to 
management and economic development assignments. 

The Research Foundation is presently composed of five ma- * 
jor divisions: Electronics and Physics, Ionospheric Science, Envi- a 
ronmental Pollution, Economic Development, as well as a Test- a 
ing Division. 

The Electronics and Physics Division is primarily interested in 
electronics, electro-mechanical design and development, ap- 
plied electronics and physics, electro-magnetic interference re- : 
duction, power supply technology, and metrology services. 

The Ionospheric Science Division is concerned with instru- | 
mentation, measurement, data analysis and theoretical studies of. 
the ionosphere and its effect on communications. 

The Environmental Pollution Division's areas of interest are 21 
air and water pollution sampling and analyses, waste treatability m 
and reuse studies, and plant project design consulting. 

The Economic Development Division works in the areas of 
economic studies, marketing, general management, and manu- )0f 
facturing services. ^ 

The Testing Division is mainly concerned with the testing f | 
and evaluation of a wide variety of materials submitted by in- 
dustrial and Government sponsors. 

Students are encouraged to visit the Research Foundation. 

Further information and descriptive literature may be ob- 
tained by writing to Mr. Dorrance H. Goodwin, Executive Direc- 
tor, Lowell Technological Institute Research Foundation, Lowell, 
Massachusetts 01854. 
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ALUMNI ASSOCIATION 


The Alumni Association administers numerous scholarships 
and fellowships, student loan program, publishes the official 
alumni newsletter, aids student organizations, and conducts its 
annual business meeting and reunion in the fall of each year. 
Those eligible for active membership include all students who 
have completed satisfactorily at least one year of the day curricu- 
lum and Evening School senior-year candidates for associate 
degrees who apply to become members. Only active members 
may vote and hold office in the Association. The Association 
holds membership in the American Alumni Council. 

By-laws also provide for honorary and associate member- 
ships. The Honorary Membership Scroll and Citation may be 
awarded by the Board of Directors to any person not an active 
member who has made outstanding contribution to the arts or 
sciences. Any person not otherwise eligible for membership who 
has made significant contribution to the welfare of the Institute 
may be elected to associate membership by the Board of Direc- 
tors. The Honorary Award Scroll and Citation may be awarded by 
the Board of Directors to any active member of the Association 
who has made outstanding contribution to the arts or sciences. 

Communications should be addressed to the Executive Sec- 
retary, Alumni Office, Lowell Technological Institute. 
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STUDENT ACTIVITIES 


Student Council 

The Student Council is the chief body for self-government in 
student affairs. It is composed of four executive officers elected 
by the student body and the officers of each class. It exercises 
administrative control over all campus organizations, represents 
the student body in matters requiring conferences with the ad- 
ministration and faculty, investigates student grievances, spon- 
sors all-campus social affairs, and supervises the expenditure of 
the unallocated portion of the student activity fee. 

Afro-American Society 

This organization assists and organizes whatever separate 
group and/or function that will allow those individuals dedicated 
to the benevolent welfare of black people to invest their ener- 
gies. 

Alpine Club 

Composed of students interested in mountain climbing, 
skiing, and associated sports. Numerous weekend trips are 
scheduled throughout the year. Highlight of the club is the 
week-long skiing trip during the semester break. 

Amateur Radio Club 

This organization is enjoined to promote the fraternity of 
Amateur Radio at Lowell Tech and specifically to promote the 
fellowship of amateur radio through on-the-air activities. To aid 
interested individuals in obtaining their amateur radio license as 
well as helping current license holders advance their grades. 

Amateur Rocketry Organization 

The purpose of this organization is to conduct experiments, 
research projects and other educational activities designed to 
increase the knowledge of its membership in the science of 
modern rocketry and in the technologies related to it. 

Angel Flight 

Angel Flight is the co-ed auxiliary to and is sponsored by the 
Vandenberg Air Squadron of the Arnold Air Society. It is primari- 
ly a service organization. Its objectives are to advance and pro- 
mote interest in the Air Force, obtain information regarding mili- 
tary services, and aid the progress of the Arnold Air Society at 
the Institute. 

Archery Club 

The purpose of the Archery Club is to promote sportsman- 
ship and accuracy in archery among the student body. Member- 
ship is open to all students and faculty at the Institute. 
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Armenian Students Organization 

The purpose and aims of the Armenian Students Organiza- 
tion are to promote, interpret and disseminate on campus the 
culture, environment, arts and life of Armenia. Members are en- 
couraged to participate more fully in the social and cultural life 
of the Institute and community. They also render all possible as- 
sistance to the newly arriving Armenian students on the campus 
of Lowell Tech. 

Athletics 

See College of Extension and General Studies. 

Audio-Visual Society and Radio Station WLTI 

The Audio-Visual Society was formed on the campus in the 
academic year 1959-1960 for the purpose of providing film and 
musical programs for the students and faculty of L.T.I. The con- 
stitution was redrawn in the fall of 1963 to include carrier cur- 
rent radio station WLTI (650 kc.) as the Broadcasting Services 
Branch, and incorporated a Technical Services Branch in addition 
to the original Audio-Visual Services Branch. 

The new library addition has extensive audio-visual facilities 
i including offices, workshops, master control, individual and 
group listening rooms, a multipurpose room and radio studios. 
i( WLTI was originally organized as the Lowell Tech Broadcast- 

e ing Society, and first went on the air in 1953. In 1965, a giant step 

j toward the dream of an educational FM station was realized with 

1S the gift of a lOKw transmitter. Work is now underway on the 
renovation of this equipment and the licensing of the station. 
Both stations will have new studios and quarters on the ground 
floor of the library. Operation of these facilities will require the 
tsj efforts of a skilled engineering staff. Programming, announcing, 
to I advertising and publicity will call for a large student staff. 

The Technical Services Branch was added to A.V.S. in 1963 
for the purpose of maintaining and repairing the technical 
equipment used by the society. This department also has the 
responsibility of designing and modifying all new equipment, 
tht and offers an interesting challenge to technically minded stu- 
ari- dents. 

Many openings are available in the Society for the student 
11 interested in enhancing his education while serving the institute. 
Also important is the opportunity to work with fellow students 
and faculty members. Membership is open at all times; interest 
is the only prerequisite. 

0 Band 

Band membership is open to all students who possess musi- 
cal training or wish to learn to play a band instrument. 
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Bridge Club 

The duplicate Bridge Club is open to all students and faculty 
who are interested in either learning or playing bridge. The club 
meets every Wednesday in informal session in Eames Lounge 
and refreshments follow each meeting. 

Cadet Advisory Council 

The purpose of Cadet Advisory Council is to handle griev- 
ances and recommendations concerning actions and policies of 
the Cadet Corps. 

Caligari Cinema Commune 

The objectives of this organization are (1) to examine the 
film as an art from (2) to encourage and support the making of 
films by Tech students. 

Cheerleaders 

The Cheerleaders encourage and promote the enthusiasm of 
the Student Body as well as that of the team members at L.T.I. 
basketball games. 

Chess Club 

Students and faculty members participate in the Chess Club 
which promotes tournaments with chess clubs in other colleges. 
Discussions are held on methods of attack and counterattack in 
chess as played in other countries. 

Chinese Student Circle 

The aims of this organization are to render assistance to 
newly arrived Chinese students at L.T.I., to promote and inter- 
pret on campus the culture and life of China, to encourage 
members to participate more fully in the extra-curricular activi- 
ties on campus and in the Boston area, and to share common 
interest and develop understanding and social contact among 
the Chinese students at the Institute. 

Circle K 

This club is the student chapter of Kiwanis. Besides perform- 
ing many services in the public interest, the members assist the 
administration in the annual freshman orientation program and 
provide tutorial help to freshmen. 

Cricket Club 

The purpose of this club is to promote good sportsmanship 
among the student body by encouraging active participation in 
this challenging sport. 

Current Issues and Affairs Committee 

Membership in the society is open to all members of the 
academic community at Lowell Technological Institute. The 
objectives of the committee are (1) to provide a forum for the 
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discussion of current events in the educational, political, social 
and economic fields, and (2) to establish a vehicle for the imple- 
mentation of those measures believed essential in the foregoing 
fields by the majority of the members; all implementation pro- 
cedures conforming to law and rules and regulations of the Insti- 
tute. 


Eta Kappa Nu 

To be eligible for membership in this scholastic honor socie- 
ty, one must be an Electrical Engineering major who has partici- 
pated in campus activities and is of exemplary character. Juniors 
must be in the upper quarter of their class, and seniors must be 
in the upper third of their class. The purpose of the organization 
is to provide a closer union for students majoring in Electrical 
Engineering who have achieved high scholastic standing, dem- 
onstrated leadership in campus activities, and possess outstand- 
ing character. 

Fencing Club 

The Fencing Club makes available to our student body in- 
struction in the fine art of fencing. 

Football Club 

The purpose of this club is to act as a vehicle to promote the 
spirit of the academic community by offering the student body 
organized football. 

Fraternities 

There are eight fraternities — Delta Kappa Phi, Kappa Sigma, 
Omicron Pi, Phi Gamma Psi, Pi Lambda Phi, Sigma Phi Omicron, 
Tau Epsilon Phi, and Tau Kappa Epsilon — all have their own fra- 
ternity houses. All provide social life off campus and five are na- 
tional fraternity affiliates. The Inter-fraternity Council fosters the 
common interests of the seven and sponsors interfraternity so- 
cial and athletic events. 

Indian Students' Association 

Composed of students from India, this organization con- 
ducts social and cultural events throughout the year, several of 
them open to the public. 


Interdormitory Council 


f 
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This Council arranges social, athletic, and scholastic activities 
for resident students after academic hours and acts as a liaison 
between residents and the administration to maintain proper 
deportment and living conditions. 

i International Students Circle 

All students from other countries are invited to join this or- 
ganization which endeavors to help each foreign student to ad- 
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just to a new language or way of living. Members frequently are 
guests of local civic groups and serve as speakers on many pro- 
grams outside the Institute. 

Karate Club 

Instruction in Karate is made available to members of this 
organization. 

Latin-American Society 

This organization unites students of Latin-American origin in 
a cultural and social program. 

Pershing Rifles 

This national society is dedicated to the encouragement, 
preservation, and development of the highest ideals of the mili- ; 
tary profession. One of its activities is participation in several 
meets during the year as the AFROTC Armed Drill Team. Com- 
petition includes other AFROTC units as well as Army and Navy 
Pershing Rifles units. Pershing Rifles maintains a residence which 
houses several members and is the center of social activity for 
the organization. 

Photography Club 

The purpose of this organization is to provide a time, place, 
and opportunity for members to acquire and discuss photo- 
graphic techniques, to perform photographic services for other 
campus organizations, and to exhibit and promote general inter- 
est in photographic art. 

Pickout 



The Pickout is the college yearbook. Its student staff is whol- M 
ly responsible for the editorial, graphic, and business problems ] 
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involved in the production of a top-quality, photo-literary history 
of the academic year. 

Professional Societies 

The following societies make frequent field trips to industrial 

I plants and conduct monthly meetings at which students and 
guest speakers present technical papers and lectures: 

American Association for Textile Technology, Student Chap- 
ter 

American Chemical Society, Student Chapter 

American Institute of Chemical Engineers, Student Chapter 

American Society of Civil Engineers, Student Chapter 

American Meteorological Society, Student Chapter 

American Nuclear Society, Student Chapter 

American Society of Mechanical Engineers, Student Chapter 

Biology Club 

Institute of Electrical and Electronics Engineers, Student 
Chapter 

MALTI (Mathematics Association of LTI) 

Society for Advancement of Management, Student Chapter 
Society for Manufacturing Engineers 
Society of Physics Students 
I Society of Plastics Engineers, Student Chapter 

TAPPI (Student Chapter, Tech. Association of Pulp & Paper 
Industry) 

Religious Groups 

Christian Science Organization 

The purpose of the Christian Science Organization is to pro- 
vide for all interested students the opportunity to learn of Chris- 
tian Science and its application to student life. Activities of the 
organization include weekly meetings, an organization-spon- 
sored lecture, and informal meetings with Christian Scientists 
from other colleges. 


Hillel 

The Hillel Counsellorship provides social, cultural, and reli- 
gious programs for Jewish students at the Institute. Business ses- 
sions, discussion groups, socials, and guest speakers are present- 
ed. Hillel is sponsored by the national B'nai B'rith organization. 

Iona Student Fellowship 

Iona includes students and faculty members of various races 
and creeds united in common fellowship to attempt to under- 
stand the will of God through worship, study, and action and to 
realize it both in personal living and in working toward a better 
[society. 

Phanar Club 

This is composed of Greek Orthodox students from Lowell 
State College and LTI. 


Rifle and Pistol Club 

Membership in the Rifle and Pistol Club is open to all stu- 
dents and faculty at LTI. The purpose of this organization is to 
promote and facilitate the shooting sports among members. 

Rowing Club 

The LTI Rowing Club introduces LTI students to the tech- 
niques, training, and physical fitness required for competitive 
crew. Full fall and spring schedules provide races against 
schools, clubs, and colleges under the auspices of both The Na- 
tional Association of Amateur Oarsmen and The New England 
Amateur Rowing Association. Full coaching is provided for new- 
comers to the sport. 

Service Club 

The co-eds at the Institute have formed this organization to 
be of service to the Institute, and in particular, the athletic de- 
partment. Some projects undertaken by members are greeting 
visiting teams, assisting visiting coaches in any way possible, 
score keeping, time keeping, working with judges. The girls also 
serve as usherettes, selling programs, etc. 

Ski Club 

The Ski Club's main purpose is to bring together those inter- 
ested in the sport of skiing in order to increase the status of the 
sport at Lowell Technological Institute and also, to set up week- 
end trips and mainly a semester break skiing trip. 

Skindiving Club 

Non-divers are taught the safety measures involved by expe- 
rienced divers who also skindive as a group. 

Students International Meditation Society 

The purpose of the Students International Meditation Society 
of Lowell Tech is to help students unfold their latent faculties, 
develop their creative intelligence to its maximum capacity, and 
use their full mental potential in studies, sports, and work. 

Sororities i 

BETA TAU Sorority was recently established on campus to! 
promote good fellowship and high scholarship. As a service so-, 
rority, BETA TAU participates in many campus and community 
activities. 

PHI SIGMA RHO, established in 1937, is the oldest sorority 
on campus. Its members enjoy the bonds of sisterhood as well 
as take an active part in social, civic, and recreational activities. 

The activities of PHI SIGMA RHO and BETA TAU are gov- 
erned by the Interfraternity Sorority Council. 
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Sports Car Club 

This club promotes the safe, courteous, efficient, and skillful 
operation of sports cars on the highway and is a source of infor- j 

mation for members. 

Student Wives Club 

The purpose of this organization is to provide a common 
meeting ground for students' wives, to share the problems 
unique to students' wives, to assist newcomers to the Lowell 
area, to promote friendship and to provide "low budget" enter- 
tainment for married couples on campus. 

Tech Players 

All theatrical activities of the Institute are centered around 
the Tech Players. Their annual production is a high point in the 
social calendar, and during the year the Players bring one-act 
plays to the public at service clubs and on hospital visits. 

Colonel Charles L. Vacanti Squadron of the Arnold Air Society 

The Squadron, a chapter of the national Arnold Air Society, 
unites selected Professional Officer Course AFROTC cadets by a 
fraternal bond to further the mission and traditions of the Air 
Force. The society provides social affairs, charitable works, and 
aerospace exhibits during the year. Community services include 
visits to the veterans hospitals, the annual food drive for the 
ie needy and the annual blood drive. The Squadron sponsors the 
annual Military Ball, which is a social highlight of the year. 

Varsity Club 

Membership is open to anyone who has been a member of a 
)e . team and participated in the intercollegiate sports program. This 
organization shall strive to help the student athlete academically. 

It will be of service in the promotion and development of the 
intercollegiate athletic program, as well as foster a lasting friend- 
e) ship among the men and women participating in athletics at 
t Lowell Technological Institute. 

ani Veterans Club 

The objectives of this club shall be to present programs of 
interest and importance to the membership of the club, to ser- 
\ vice all veterans whether or not they are members of the organi- 
zation, to assist members in finding part-time and summer em- 
^ ployment, and to actively participate and become interested in 
academic and non-academic areas of concern within the Insti- 
tute. 

Women's Tennis Club 

j W0 

The purpose of the Women's Tennis Club is to help improve 
the tennis competition for all female students at Lowell Techno- 
logical Institute. 
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FRATERNITIES 



KAPPA SIGMA 

514 E. Merrimack Street 
Lowell, Massachusetts 



Kappa-XI Chapter 


OMICRON PI 

31 Waverly Avenue 
Lowell, Massachusetts 





PHI GAMMA PSI 




406 Pawtucket Street 
Lowell, Massachusetts 



PI LAMBDA PHI 


77 Livingstone Avenue 
Lowell, Massachusetts 



SIGMA PHI OMICRON 

105 Eleventh Street 
Lowell, Massachusetts 




SORORITIES 




<J>IP 


BETA TAU 


E 


M 


PHI SIGMA RHO 




HONOR SOCIETIES 


Eta Kappa Nu Association 
Epsilon Zeta Chapter 

Eta Kappa Nu Association is a national honor society for Elec- 
trical Engineering students. The Epsilon Zeta Chapter of Eta Kap- 
pa Nu was established on this campus December 12, 1964. It 
provides an atmosphere for learning, cooperation, human un- 
derstanding and service, which are so important for the achieve- 
ment of a full and successful life. The members of Eta Kappa Nu 
are chosen for their superior academic performance, concern for 
their fellow students, capacity for hard work and their potential 
for professional success. These characteristics are evaluated on 
the basis of the students' academic standing, participation in 
campus activities, and their outstanding character. 

The purpose of this organization is to inspire and to encour- 
age students in electrical engineering to put forth greater effort 
in the pursuit of knowledge, to use their leadership capabilities 
and to develop a spirit of cooperation with their fellow students. 
The organization sponsors an open house in the Electrical Engi- 
neering department, conducts EE help classes for underclass- 
men, introduces prospective students to the physical facilities at 
L.T.I. and aids the Electrical Engineering department and the 
school in any way possible. 

Who's Who Among Students in 
American Colleges and Universities 

The basic concept of Who's Who Among Students in Ameri- 
can Universities and Colleges is to provide a democratic, nation- 
al basis for the recognition of outstanding campus leaders. Only 
college seniors, juniors and graduate students are eligible for 
nomihation. These nominations are submitted annually after 
selection by campus nominating committees. 

Methods for judging the relative merits of various candidates 
vary widely, although there has been a growing tendency to use 
an objective point-scale system, to insure fairness in selection. 
This method is the one currently employed at Tech. The campus 
committees are instructed by the national organization to con- 
sider students whose academic standing, service to the commu- 
nity, leadership in extracurricular activities and future potential 
are decidedly above average. 

All nominations must be endorsed by a member of the facul- 
ty and/or administration or other person designated by the col- 
lege to verify nominations and related matters. Since curricular 
and extra-curricula programs at various schools vary too greatly 
to permit accuracy. Each college is assigned a quota of nomi- 
nees. Tech's quota presently is 33. The quota is carefully calculat- 
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ed to insure a well-rounded sample of the student body yet it is 
kept small enough so that nominations are confined to an excep- 
tional group of students. 

After the nominations have been submitted to the national 
office, and approved by it; the individual nominee is notified 
directly by the organization and is required to submit his or her I 
own biographical data. After the data is received, an entry in the 
forthcoming edition of the Directory is prepared. At this time a j 
certificate, suitable for framing, is mailed to the student's college 
for presentation at graduation, an awards ceremony or other . 
appropriate gathering. All the data is then transmitted to the 
Student Placement Office maintained by the Directory for the 
benefit of the members. 

Since many prospective employers, including such govern- 
ment employers as the Peace Corps, State Department and OCS, 
look upon the listing in the Directory as an important indicator 
of future success, the organization has undertaken to provide 
nominees with a special placement service to assist in making 
employment contacts and/or supplying recommendations. This 
service is designated primarily for the student and is performed | 
completely without charge to the employer or the student. 

How does Tech judge its applicants for this honor? The fol- 
lowing abbreviated point system should give you a good idea. 

REQUIREMENTS 

Scholastic: I [q 

Must have a cumulative average of at least 2.00. 

1 pt. for each 1/10 of a pt. over 2.00. 

1 pt. for each semester on Dean's List. 


Athletics: 

2 pts. for each letter received. 

2 pts. for being captain of a team. 

Extra-curricular: 

1 pt. for being a member of club, fraternity, or any other or- 
ganization. 

2 pts. for appointed position in said organization. 

3 pts. for elected office except president, editor or co-editor; 
in said organization. 

R.O.T.C.: 

1 pt. for being a member of band or drill team. 

2 pts. for following awards — Sons of American Revolution. 
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Tau Epsilon Sigma I N 

This society is unique in that it is highly exclusive due to it! ^ 
requirements for acceptance. It is the one society on campu ^ 
which emphasizes the specific value of high scholastic attainment 
Its members, although few in number, include the very success 
ful in life after graduation. I N 
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The requirements for membership include a minimum of six 
consecutive semesters on the Dean's List or the maintenance of a 
3.0 or B average over four years with no failures. 

Membership in Tau Epsilon Sigma is symbolized by the gold 
key proudly worn by its members and the reward for scholastic 
effort with the highest attainment recognized by the Institute. 

Chemical Engineering Honor Society 

The purpose of the Chemical Engineering Honor Society is to 
recognize high scholarship, original investigation, professional 
service in Chemical Engineering, and service contributions to the 
academic community. Eligibility for membership is a 2.66 semes- 
ter rating and an overall cumulative rating of at least 2.66 and, of 
course, being enrolled in the Chemical Engineering curriculum. 
Members must be in good standing in the LTI Chapter of the 
American Institute of Chemical Engineers. 

A general meeting of the Society will be held each month of 
the academic year, or a minimum of nine meetings and a mini- 
mum of one service function to the academic community must 
be performed each semester of the school year. 

UNDERGRADUATE PROGRAMS 

The following are the curricula offered by the various Col- 
leges which are open to undergraduates. All are four years in 
length and lead to the degree of Bachelor of Science. 

College of Engineering 

Chemical Engineering 
Civil Engineering 
Electrical Engineering 
Industrial Technology 
Mechanical Engineering 
Plastics Technology 

College of Management Science 

Business Administration with a major in Accounting, Eco- 
nomics or Management. 

Industrial Management 

College of Pure and Applied Sciences 

Biological Sciences 

Chemistry 

Mathematics 

Meteorology 

Nuclear Engineering 

Physics 

Radiological Health Physics 

These curricula, outlined in the following pages, are under 
constant study and are subject to revision whenever changes are 
necessary in the best interests of the Institute and students: 


79 


A special curriculum leading to the degree of Bache- 
lor of Science in Engineering Technology in the field of Civil 
Engineering is open as an In-Service Training Program for 
employees of the Commonwealth of Massachusetts and its 
political subdivisions. Regulations for entrance into the pro- 
gram and subjects required prior to attending classes as in- 
residence students are shown in the Catalogue of the Eve- 
ning School of the Lowell Technological Institute. A portion 
of the curriculum is given during the day and is contained in 
this catalogue under Civil Engineering Technology. 

Other baccalaureate degree programs in fields of Technolo- 
gy and Business are given in the Evening School and are de- 
scribed in the Catalogue of the Evening School. 

Some undergraduate subjects may be taken for graduate 
credit. Consult the Graduate School catalogue for details. 


SUBJECT DESCRIPTIONS 

Subjects are listed alphabetically under the following head- 


mgs: 

AS 

Aerospaces Studies 

IT 

Industrial Technology 

Bl 

Biological Sciences 

LL 

Languages and Literature 

BA 

Business Administration 

MA 

Mathematics 

CN 

Chemical Engineering 

ME 

Mechanical Engineering 

CH 

Chemistry 

MY 

Meteorology 

CE 

Civil Engineering 

NU 

Nuclear Engineering 

DP 

Data Processing 

PH 

Physics 

EC 

Economics 

PL 

Plastics 

EE 

Electrical Engineering 

RS 

Radiological Sciences 

IM 

Industrial Management 

SS 

Social Sciences 

Subject Numbers 




The number following the letter symbols is composed of 
three digits. The first digit indicates the college year when the 
subject is normally studied, e.g., MA-131 is a freshman subject, 
but MA-411 a senior subject. Subjects in the 500 series are nor- 
mally for graduate students but may be taken by undergraduates 
in certain cases with special permission. 

Odd numbers usually designate subjects offered in the first 
semester; even numbers designate subjects offered in the sec- 
ond semester. Some subjects are given both semesters without 
change in number. Hyphenated numbers indicate subjects con- 
tinuing throughout the year. 


Prerequisites 

Prerequisites and restrictions are shown in brackets, e.g., 
[CH 423]. No student can be officially registered in a subject 
until the indicated prerequisites have been satisfactorily com- 
pleted. 


Class and Credit Hours 

Numbers following the names of the individual subjects indi- 
cate within parentheses the number of hours of lecture or recita- 
tion and of laboratory; after the parentheses, numbers indicate 
credit hours. For example, (2-6)4 means two hours of lecture or 
recitation and six hours of laboratory for four credits; (2-3) (1-6)6 
indicates two hours of lecture or recitation and three hours of 
laboratory for the first semester followed by one hour of lecture 
or recitation and six hours of laboratory the second semester, for 
a total of six credits. 
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FRESHMAN YEAR 


Each year approximately 1,000 young men and women enter 
Lowell Tech as freshman to obtain a quality education in the 
fields of science, engineering, technology or business adminis- 
tration. 

We at Lowell Tech are interested in the student as an "indi- 
vidual" and for this reason several options are available to the 
entering freshman thus easing the transition from high school to 
college. 

Freshman that. plan to major in a curriculum in the Colleges 
of Science or Engineering will be assigned to MA-131 College 
Math I or MA-133 Calculus I according to their mathematical ap- 
titudes and high school records. Students will then have the 
choice of taking these courses in the conventional lecture- 
recitation manner or by an alternate "Keller Plan" which is a self- 
paced, self-study method of learning. MA-101 Mathematical 
Analysis I will be taken by students majoring in Business Admin- 
istration or Industrial Technology. Students will be required to 
attend this class three or four hours per week depending upon 
their mathematical aptitudes and high school records. 

In order to give intellectually able and highly motivated stu- 
dents the richest possible experience, the Physics department 
and Chemistry department will each offer an Honors Program 
which is open to students by invitation from the Chairman of 
each department. 

Approximately one-third of the student body entering the 
College of Management Science will have the option of taking 
an elective (s) thus postponing taking economics and/or ac- 
counting until the sophomore year. 

Students are required to take a "Freshman Seminar" during 
the first semester which will be moderated by a faculty member 
from the department in which the student intends to specialize. 
The purpose of the Seminar is to introduce students to elemen- 
tary concepts of Business Science and Engineering, emphasizing 
the natural interface these subjects have with the social sciences. 
Each student will also be assigned an advisor who will be avail- 
able for consultation on all academic problems. 

Students may also receive additional advice and counsel 
from the Director of Freshman Studies or the Dean of Students. 
All nonveteran students who are physically qualified must take 
physical education two hours per week during the entire fresh- 
man year. 
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COLLEGE OF ENGINEERING 


The College of Engineering offers undergraduate programs 
leading to a Bachelor of Science Degree in Chemical Engineer- 
ing, Civil Engineering, Electrical Engineering, Mechanical Engi- 
neering, Industrial Technology and Plastics Technology. For de- 
tails of Engineering Graduate Programs see the Graduate Cata- 
logue. 

Broadly defined, engineering is a profession which seeks to 
apply scientific knowledge for the improvement of society. Be- 
cause of the vastly varied needs of society and differences in in- 
dividual talent and motivation, a wide spectrum of engineering 
education programs have been developed in the United States. 
On one extreme of this spectrum are highly analytical programs 
which place a strong demand on the student's ability to deal in 
abstract mathematical terms. Programs in this area are often 
called Engineering Science. On the other extreme are programs 
that are related to specific areas of application and therefore 
place greater emphasis on descriptive knowledge rather than 
mathematical skills. Programs in this area are generally called 
Engineering Technology or Technology. In order to best serve 
the needs of its student body the College of Engineering offers 
programs distributed within this wide spectrum. Although the 
emphasis within each program is specific and technical, each 
program has the educational breadth that distinguishes the pro- 
fessional from the technician. 

As distinguished from the pure scientist who generally works 
on basic research, the engineer is generally a practitioner. As a 
practitioner the engineer must be able to identify problems, 
creatively design solutions, build and implement. In the practice 
of the profession, the engineer will be called on to combine 
knowledge of science, mathematics, and "state of the art" with 
judgment based on experience in order to develop economic 
and socially acceptable ways to use the available resources for 
the benefit of mankind. The professional is constantly searching 
for a better way, a better design, a more imaginative and effec- 
tive system. 

The educational objective of the College of Engineering is to 
prepare students for entrance into the profession of engineering. 
In recognition of the variety of professional activities involved, 
the programs have been designed to allow students to elect to 
enter the practice of engineering after completion of an under- 
graduate degree or to delay entrance until they have obtained a 
graduate degree. Faculty advisors are assigned to each student in 
order to provide experienced guidance to the student in the 
selection of his particular program. 
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FACULTY 

William T. Hogan, B.S., S.M., D. Sc., P.E., Dean 

Chairmen of Departments 

Roger H. Baumann, B.S., M.S., Sc.D., Electrical Engineering 

Russell W. Ehlers, B.S., M.A., Ph.D., Plastics Technology 

Bartlett W. Paulding, Jr., Ceol. Engr., Ph.D., P.E., Civil Engineering 

Howard H. Reynolds, A.B., Sc.D., P.E., Chemical Engineering 

G. Dudley Shepard, B.S., M.S., Sc.D., Mechanical Engineering 

Members 

Chemical Engineering 

Everett S. Arnold, B.S. (Southeastern Massachusetts University), M.S. (Lowell 
Technological Institute), Associate Professor. 

Huan-Yang Chang, B.S. (Southwest Associated University, China), M.S. (Uni- 
versity of Rhode Island), Ph.D. (Iowa State University), Associate Profes- 
sor. 

Ning H. Chen, B.S. (National Chekiang University, China), B.Ch.E. (Poly- 
technic Institute of Brooklyn), M.S. (University of Missouri), D.Ch.E. 
(Polytechnic Institute of Brooklyn), Associate Professor. 

Charles J. Higgins, B.S. (Massachusetts Maritime Academy), B.S. (Lowell Tech- 
nological Institute), P.E., Professor. 

Norwood H. Keeney, Jr., B.S. (Trinity College; Hartford), M.S. (University of 
Maine), Ph.D. (University of Manchester, England), P.E., Professor. 

James A. Mann, B.S. (Rensselaer Polytechnic Institute), Associate Professor. 

Pasquale A. Marino, B.S., M.S. (Northeastern University), Ph.D. (University of 
Connecticut), P.E., Associate Professor and Assistant Dean of the Grad- 
uate School 

John G. Miserlis, B.S., M.S. (Northeastern University), M.S. (University of Mas- 
sachusetts), Assistant Professor. 

David H. Pfister, B.S., M.S. (Lowell Technological Institute), P.E., Professor. 

Clarence J. Pope, B.S. (Clemson University), M.S. (Lowell Technological Insti- 
tute), Professor. 

Howard H. Reynolds, A.B. (Harvard University), Sc.D. (Massachusetts Institute 
of Technology), P.E., Professor. 

John W. Walkinshaw, B.S., M.S., M.S. (Lowell Technological Institute), Instruc- 
tor. (on leave 1st semester) 

Civil Engineering 

Anthony J. Cirrito, B.S. (Villanova University), M.S. (Lowell Technological Insti- 
tute), P.E., Assistant Professor. 

Dario A. Gasparini, B.E. (Villanova University), S.M. (Massachusetts Institute of 
Technology), Instructor. 

William E. Haskell, Jr., B.S. (Tufts University), M.S. (Northeastern University), 
Ph.D. (University of Massachusetts), P.E., R.L.S., Professor. 

Donald G. Leitch, B.S. (Lehigh University), M.S. (University of Colorado), P.E., 
Associate Professor. 

William B. Moeller, B.S. (Villanova University), M.S., Ph.D. (University of Con- 
necticut), P.E., Assistant Professor. 

Bartlett W. Paulding, Jr., Geol. Engr. (Colorado School of Mines), Ph.D. (Mas- 
sachusetts Institute of Technology), P.E., Professor. 

John J. Sewell, S.B., C.E. (Massachusetts Institute of Technology), Associate 
Professor. 
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Herman J. Shea, S.B., S.M. (Massachusetts Institute of Technology), P.E., R.L.S., 
Professor. 

Gabor S. Szava-Kovats, B.C.E. (Technical University of Budapest), M.Sc (Ohio 
State University), P.E., R.L.S., Assistant Professor. 

Louis C. Tartaglione, B.S. (Manhattan College), M.S. (University of Connecti- 
cut), P.E., Assistant Professor. 
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Electrical Engineering 

Francesco L. Bacchialoni, Dott.lng. (University of Genova, Italy), Associate Pro- 
fessor. 

Roger H. Baumann, B.S., M.S. (Massachusetts Institute of Technology), Sc.D. 
(University of Paris, France), Professor. 

Ronald D. Brunelle, B.S., M.S. (Lowell Technological Institute), P.E., Assistant 
Professor. 

Peter Burger, B.E. (Vanderbilt University), M.S., Ph.D. (Stanford University), 
Assistant Professor. 

George P. Cheney, B.S., M.S. (Lowell Technological Institute), Instructor. 

Donn A. Clark, B.S. (Pennsylvania State University), M.S. (Northeastern Univer- 
sity), P.E., Assistant Professor. 

Jane H. Dennis, S.B., S.M., Ph.D. (Massachusetts Institute of Technology), As- 
sociate Professor. 

Byron L. Dennison, B.S. (West Virginia University), M.S. (Virginia Polytechnic 
Institute), Ph.D. (Worcester Polytechnic Institute), P.E., Professor. 

Robert J. Dirkman, B.S. (Tufts University), S.M. (Massachusetts Institute of 
Technology), Instructor. 

F. Ross Holmstrom, B.S. (University of Washington), M.S., Ph.D. (Stanford Uni- 
versity), Assistant Professor. 

Earle R. Laste, Jr., B.S., M.S. (Northeastern University), Ph.D. (Worcester Poly- 
technic Institute), Professor. 

J. Robert A. Lemieux, B.S., M.S. (Lowell Technological Institute), Associate Pro- 
fessor. 

John P. Leonard, B.S. (Lowell Technological Institute), M.S. (Northeastern 
University), Assistant Professor. 

Paul J. Murphy, B.S., M.S. (Massachusetts Institute of Technology), P.E., Asso- 
ciate Professor. 

Martin A. Patt, B.S. (Northeastern University), S.M. (Massachusetts Institute of 
Technology), Assistant Professor. 

James E. Powers, B.S., M.S. (Lowell Technological Institute), Associate Profes- 
sor. 

Frederick A. Rojak, B.S. (Pratt Institute), M.S. (Lowell Technological Institute), 
P.E., Associate Professor. 

Gerald Smithson, B.S. (Brown University), M.S. (Tufts University), Professor. 

Stephen J. Spurk, B.S. (Merrimack College), M.S. (University of New Hamp- 
shire), Instructor. 

Frank R. Stansel, B.S. (Union College), M.E.E., D.E.E. (Polytechnic Institute of 
Brooklyn), P.E., Professor. 

Carl A. Stevens, B.S., M.S. (Tufts University), Sc.M. (Brown University), Ph.D. 
(Boston University), P.E., Professor. 

David P. Wade, B.S. (Lowell Technological Institute), M.S. (Northeastern Uni- 
versity), Associate Professor. 

A. David Wunsch, B.E.E. (Cornell University), S.M., Ph.D. (Harvard University) 
Assistant Professor. 

Philip G. Tays, B.S., M.S., (Lowell Technological Institute) Adjunct Assistant 
Professor. 
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Mechanical Engineering and Industrial Technology 

J. Arthur Ainsworth, B.S., M.S. (Fitchburg State College), Professor. 

H. Jack Apfelbaum, B.M.E. (City College of New York), M.M.E. (University of 
Connecticut), Ed.M. (Harvard University) P.E., Assistant Professor. 

Frederick B. Bischoff, B.S., M.S. (Lowell Technological Institute), P.E., Profes- 
sor. 

J. Frederic Burtt, B.T.E., M.S. (Lowell Technological Institute), Associate Profes- 
sor. 

Edward L. Colec, B.S. (Lowell Technological Institute), Professor. 

John A. Goodwin, B.T.E., M.S. (Lowell Technological Institute), Professor. 

Bernard C. Harcourt, B.S. (Fitchburg State College), M.A. (Columbia Univer- 
sity), P.E., Associate Professor 

William T. Hogan, B.S. (Northeastern University), S.M., D.Sc. (Massachusetts 
Institute of Technology), P.E., Professor. 

Robert Z. Hollenbach, S.B. (Massachusetts Institute of Technology), M.S. 
(Rensselaer Polytechnic Institute), Professor. 

C. Zelman Kamien, B.S., M.S., Ph.D. (Purdue University), Associate Professor. 

Jon R. Kelley, B.S. (Northwestern University), S.M., Sc.D. (Massachusetts Insti- 
tute of Technology), Professor. 

Fritz F. Kobayashi, P.E., Assistant Professor. 

Bernard J. Korites, B.S. (Tufts University), M.Eng. (Yale University), Ph.D. (Tufts 
University), P.E., Assistant Professor. 

John A. McElman, B.S., M.S. (Northeastern University), Ph.D. (Virginia Poly- 
technic Institute), Associate Professor. 

Robert J. McVicker, B.S. (Pennsylvania State University), B.S. (U.S. Naval Post- 
graduate School), M.S. (Carnegie Institute of Technology), Associate Pro- 
fessor. 

Kun Min, B.S. (Lehigh University), M.S.E. (University of Michigan), Ph.D. 
(University of Illinois), Associate Professor, (on leave 1st semester) 

Alan Mironer, B.M.E. (Rensselaer Polytechnic Institute), M.Eng. (Yale Univer- 
sity), Ph.D. (Syracuse University), Professor. 

Ronald P. Murro, B.C.E. (Cooper Union), M.S., Sc.D. (Columbia University), 
Associate Professor. 

Eugene E. Niemi, Jr., B.S. (Boston University), M.S. (Worcester Polytechnic In- 
stitute), Assistant Professor. 

Arthur Petrou, B.S. (University of New Hampshire), M.S. (Northeastern Univer- 
sity), P.E., Assistant Professor. 

Kenneth L. Rogers, B.S. (University of Maine), P.E., Professor and Director 
of Physical Plant and Facilities. 

Steven Serabian, B.S. (Rensselaer Polytechnic Institute), M.S. (Union College), 
Associate Professor. 

C. Dudley Shepard, B.S. (Yale University), M.S., Sc.D. (Massachusetts Institute 
of Technology), Professor. 

Tso-Chou Wang, Dip. in Eng., D.Eng. (Technische Hochschule, Germany), 
Associate Professor. 

Albert T. Woidzik, B.S. (Lowell Technological Institute), P.E., Professor. 

Plastics Technology 

Aldo M. Crugnola, A.B. (Boston University), M.S. (Northeastern University), 
Sc.D. (Massachusetts Institute of Technology), Associate Professor. 

Rudolph D. Deanin, A.B. (Cornell University), M.S., Ph.D. (University of Illi- 
nois), Professor. 

Stephen B. Driscoll, B.S., M.S. (Lowell Technological Institute), Instructor. 
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Russell W. Ehlers, B.S., M.A. (Wesleyan University), Ph.D. (Yale University), 
Professor. 

Raymond O. Normandin, A.B. (St. Anselm's College), M.S. (Boston College), 
Professor. 

Stephen A. Orroth, Jr., B.S. (Lowell Technological Institute), Assistant Profes- 
sor. 

Nich R. Schott, B.S. (University of California, Berkeley), M.S., Ph.D. (University 
of Arizona), Instructor. 

Henry E. Thomas, B.T.E. (Lowell Technological Institute), P.E., Professor. 


INDUSTRY ADVISORY COMMITTEES 

Electrical Engineering 

Mr. Joseph F. Alibrandi, Raytheon Company 
Dr. Walter S. Baird, Baird-Atomic, Inc. 

Mr. W. Clare Brooks, Andover 

Dr. Martin Schilling, Raytheon Company 

Mr. Paul G. Yewell, Yewell Associates, Inc. 

Paper (Chemical Engineering) 

Mr. Austin B. Mason, Chairman, President of Ludlow Corporation 
Mr. Frederick S. Klein, Mill Manager, Byron-Weston Company 
Mr. Everett C. Reed, President, Albany International 
Mr. Ralph H. Martin, President, C. H. Dexter & Sons 
Mr. Will J. Lessard, Vice President, Chas. T. Main Co. 

Mr. Robert P. Fuller, President, Colonial Board Co. 

Mr. Joseph P. Flannery, General Products Manager, Uniroyal Chemical 
Mr. Donald M. Crocker, Manager Paper Division, Weyerhaeuser Co. 

Plastics Advisory Group 

Dr. Siegfried Altscher, Stauffer Chemical Company 

Mr. Stuart Caren, Dow Chemical Company 

Mr. Thomas Conlon, Contour Chemical Company 

Mr. Joseph C. Day, '66, General Electric Company, Plastics Department 

Mr. Neil Flathers, Eastern New England-Society of Plastics Engineers 

Mr. Iver Freeman, Reed-Prentice Company 

Mr. Richard Ingraham, Albany International Corporation 

Mr. John Kuc '73, Lowell Technological Institute 

Mr. Ralph Mondano, Custom Materials, Incorporated 

Mr. Jeffrey Monti '74, Lowell Technological Institute 

Mr. Marvin Olim '75, Lowell Technological Institute 

Mr. Joseph Rich '69, Mobay Chemical Company 

Mr. D.V. Rosato, Ingersoll-Rand Corporation 

Mr. Saul Perlman '60, Enjay Chemical Company 

Mr. Robert J. Pierotti '69, Graduate School, Lowell Technological Institute 
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CHEMICAL ENGINEERING 


Chemical Engineering is the only engineering discipline 
based on the science of chemistry, although it has broad roots in 
the other scientific disciplines as well. It concerns itself with 
chemical reactions, reaction kinetics and equilibrium and mass 
and energy transport. 

Although the chemical engineer traditionally has entered the 
chemical and allied industries, the broad base of the chemical 
engineering discipline has tended to attract chemical engineers 
into other fields such as management, environmental protection, 
bio-chemical engineering and engineering applications to life 
sciences. The basic concepts of unit operations and unit process- 
es, originally developed by chemical engineers, have proved to 
be of immense value in a wide spectrum of applications. 

The chemical process industry and allied industries such as 
plastics and packaging have provided a strong and continued 
growth and an ever-increasing demand for chemical engineering 
graduates. Current shortages of chemical engineers are expected 
to persist for many years to come. The stability and dynamic 
growth of these industries has opened up unparalleled challenges 
and growth prospects for the chemical engineer. 

Because of the importance of the paper industry as a seg- 
ment of the chemical industry, this curriculum provides the 
opportunity for the student to obtain the degree of "Bachelor of 
Science in Chemical Engineering With Option in Paper Engineer- 
ing." To take this option he must elect to take 5 Paper Engineer- 
ing courses in his senior year. A number of $500 per year schol- 
arships are available to students choosing this option. 

The curriculum provides maximum flexibility and allows for 
individual and original research if the student wishes. Considera- 
ble emphasis is placed on oral and written expressions so neces- 
sary in the business world; plant trips are provided to give the 
essential link between theory and practice. Summer jobs in the 
chemical industry are fostered and some financial assistance is 
available to the student. 

This broad chemical and engineering training offers the 
graduate of the curriculum opportunities to enter research and 
development, production, sales, marketing, and general man- 
agement, or he may elect to enter graduate school upon gradua- 
tion. 

This curriculum is accredited by the Engineers' Council for 
Professional Development (ECPD). 
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CHEMICAL ENGINEERING PROGRAM 


FRESHMAN YEAR 
First Semester 


CH 

121 * 

Chemistry 

(3-0)3 

CH 

123 

Chemistry Lab 

(0-3)1 

LL 

111 

English 

(3-0)3 

MA 

131 



or 




MA 

133 

Col. Math 1 or Calculus 1 

(4-0)4 

PH 

141* 

Physics 

(3-1)3 

FS 

001 

Frosh Seminar 

(1-0)_ 

PE 

101 

Physical Education 

(0-2)1 



Total Hours 

(14-6)15 

*CH 127 Honors Chemistry and PH 147 Honors Physics may be substituted 



Second Semester 


CH 

126* 

Chemistry 

(3-0)3 

CH 

124 

Chemistry Lab 

(0-3)1 

LL 

112 

English 

(3-0)3 

MA 

132 


or 




MA 

134 

Col. Math II or Calculus II 

(4-0)4 

PH 

144* 

Physics 

(4-1)4 

PE 

102 

Physical Education 

(0-2)1 


Total Hours (14-6)16 


*CH 128 Honors Chemistry and PH 148 Honors Physics may be substituted 

SOPHOMORE YEAR 


First Semester 


CH 

223 

Organic Chemistry 


(3-3)4 

CN 

203 

Introduction to Chemical Engineering 


(3-0)3 

CN 

207 

Computer Programming for Chemical Engineers 

(0-3)1 

MA 

231 

College Math III 


(4-0)4 

MA 

233 

Calculus III 


(3-0)3 

ME 

201 

Graphics 


(0-3)1 

ME 

215 

Analytic Mechanics 1 


(3-0)3 



Humanistic - Social Elective 


(3-0)3 



Total Hours 

(15-9)18 or (16-9)19 



Second Semester 



CH 

224 

Organic Chemistry 


(3-0)3 

CN 

204 

Chemical Engineering Calculations 


(3-0)3 

CN 

206 

Fluid Mechanics 


(2-3)3 

MA 

nr 

232 

College Math IV 


(4-0)4 

U 1 

MA 

234 

Calculus IV 


(3-0)3 

ME 

216 

Analytic Mechanics II 


(3-0)3 



Humanistic-Social Elective 


(3-0)3 



Total Hours 

(17-3)18 or (18-3)19 
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JUNIOR YEAR 
First Semester 


Total Hours 


CN 

305 

Heat Transfer 

(3-0)3 

CN 

311 

Chemical Engineering Thermodynamics 

(3-0)3 

CN 

315 

Unit Operations Laboratory 1 

(0-3)1 

EE 

348 

Electrical Engineering Concepts 

(3-0)3 

MA 

301 

Adv. Calculus for Applications 

(3-0)3 



Humanistic-Social Elective 

(3-0)3 



Total Hours 

(15-3)16 



Second Semester 


CH 

336 

Principles of Physical Chemistry 

(3-0)3 

CH 

338 

Princ. of Phys. Chem. Lab 

(0-3)1 

CN 

306 

Transport Phenomena 

(3-0)3 

CN 

310 

Separation Processes 

(3-0)3 

CN 

316 

Unit Operations Laboratory II 

(0-3)1 

CN 

408 

Engineering Materials 

(3-0)3 



Humanistic-Social Elective 

(3-0)3 



Total Hours 

(15-6)17 



SENIOR YEAR 




First Semester 


CN 

403 

Reactor Design and Kinetics 

(3-0)3 

CN 

409 

Economics and Process Analysis 

(3-0)3 



Technical Elective 

(3-0)3 



Technical Elective 

(3-0)3 



Humanistic-Social Elective* 

(3-0)3 


(15-0)15 


“ROTC may elect AS 401 


Second Semester 


CN 410 

Plant Design 

(3-0)3 

CN 414 

Process Dynamics and Control 

(3-0)3 


Technical Elective 

(3-0)3 


Technical Elective 

(3-0)3 


Humanistic-Social Elective* 

(3-0)3| 


Total Hours 


(15-0)15 


* ROTC may elect AS 402 

Students electing the Option in Paper Engineering will take 
the following courses in their senior year as their Technical Elec- 
tives: L 

CN 401 Paper Industry Process Analysis (3-0)3' 

CN 402 Eng. Anal, of Coating and Converting Systems (2-3)3 

CN 404 Process Calculations of Pulp and Paper Processes (3-0)3| 

CN 405 Design of Papers (3-3)4t 

CN 419 Special Projects (0-3)1 1 
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CHEMICAL ENGINEERING COURSE DESCRIPTIONS 


CN 203 Introduction to Chemical Engineering (3-0)3 

[CH 126 or CH 128, MA 132 or MA 134] 

Introduction to the field of chemical engineering. Units and 
dimensions used by engineers. Flow sheets. P-V-T relationships 
and the Gas Laws. Introduction to mass balances. 


CN 204 Chemical Engineering Calculations (3-0)3 

[CN 203, MA 231 or MA 233] 

Mass and Energy balances, including phase separation and 
elementary thermochemistry. Steady-state calculations and ap- 
plications to chemical engineering processes. Introduction to 
unsteady-state concepts. 

CN 206 Fluid Mechanics (2-3)3 

[CN 203] 


Introduction to fluid statics and application of fluid mechan- 
ics principles to the analysis and design of fluid systems. Design 
of fluid meters and conduits. Friction factor, pressure drops in 
laminar and turbulent flow and the introduction to boundary 
layer theory. 

Laboratory work involves calculating devices, including 
Wang Calculator, library investigations, fluids flow laboratory, 
chemical engineering equipment and its use, and technical re- 
port writing. 

3 CN 207 Computer Programming for (0-3)1 

Chemical Engineers 

Programming principles of the FORTRAN language applied 
to Chemical Engineering problems, including input output state- 
ments, looping, testing, subroutines, and advanced state of the 
art techniques. Ten problems will be individually handled by 
each student on the CDC 3100 or other Institute computer facili- 

i ,{ies - 


1 :N 305 


Heat Transfer (3-0)3 

[CN 206, MA 232 or MA 234] 

Fundamental principles of heat transmission by conduction, 
onvection, radiation and evaporation. Application of these prin- 
iples to the solution of industrial heat transfer problems and to 
takf he preliminary design of heat exchange equipment including 
Elec vaporators. 


306 Transport Phenomena (3-0)3 

( (2 J [CN 306, MA 301 ] 

Introduction to the theory of the momentum, energy and 
lass transfer. Integral and differential approaches. Macroscopic 


93 


and microscopic balances. Application of the macroscopic bal- 
ances to the solution of practical problems in chemical industry. 

CN 310 Separation Processes (3-0)3 

[CN 305; CN 306 taken concurrently] 

Introduction to the design of multicomponent stage process- 
es, such as distillation, absorption, extraction and humidification. 

CN 311 Chemical Engineering Thermodynamics I (3-0)3 

[CN 305 taken concurrently] 

Application of the First and Second Laws of Thermodynamics 
to chemical engineering problems. Heats of reaction and enthal- 
py changes as a function of temperature; fugacity and activity; 
state properties; homogeneous and heterogeneous equilibria; 
electrochemical effects. 

CN 312 Chemical Engineering Thermodynamics II (3-0)3 

[CN 311] 

A detailed rigorous treatment of topics not covered in CN 
311. Additional material on general thermodynamic relations are 
developed for use in application of non-ideal gases and real sub- 
stances. Interpretation of phase equilibrium data and applica- 
tions are covered, as well as an introduction to statistical ther- 
modynamics. 

CN 315-316 Chemical Engineering Laboratory (0-3) (0-3)2 

[CN 305 and CN 306 taken concurrently] 

Experimental projects involving various unit operations. Both 
group and individual projects. Written and oral reports. Applica- 
tion of chemical engineering principles. 

CN 319 Special Projects Credits to be arranged 

[Approval of Instructor] 

Research projects to be undertaken by the student with the 
supervision of a staff member. Usually will be an original prob- 
lem. Reports required on project work. 

CN 401 Paper Industry Process Analysis (3-0)3 

Lectures dealing with processes of fiber separation from raw ( 
materials, fiber purification, mechanical processing of fiber and 
sheet formation. Chemical Engineering theory is applied to the 
analysis of these operations. 

CN 402 Engineering Analysis of (2-3)3 

Coating and Converting Systems 

Lectures and problems concerned with the engineering de- j 
sign, technology and economics of paper and paperboard proc- 
esses. Rheology and engineering properties of coating materials. 
Mechanical processes, coating, impregnating, laminating and 
printing processes are discussed in detail. 
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CN 403 Reactor Design and Kinetics (3-0)3 

[CN 306] 

Review of principles underlying rates of transformation of 
matter and energy; effect of temperature and catalysis on chemi- 
cal reactions; application to design of chemical reactors; use of 
digital computers in solution of problems. May be taken for 
graduate credit. 

CN 404 Process Calculations of (3-0)3 

Pulp and Paper Processes 

Mathematical analysis of various processes using energy and 
material balances. Application of theory to the design of paper 
of various structure and properties. 


CN 405 Design of Papers (3-3)4 

Fundamentals of the mechanical and optical testing of paper 
and allied products. Discussion of engineering mechanics in- 
volved in various testing procedures. Statistical analysis of test 
data. Structure of materials revealed by physical tests. Laboratory 
projects designed to illustrate problems in design of pulps and 
paper. 


CN 408 Engineering Materials (3-0)3 

[Approval of Instructor] 

Study of materials for engineering and construction purposes 
from the standpoint of physical and chemical structures. Corro- 
sion and elementary electrochemistry. Structures of metals, non 
metals, and polymeric materials. Structure of materials related to 
performance. May be taken for graduate credit. 

CN 409 Economics and Process Analysis (3-0)3 


[CN 304, MA 232 or MA 234] 

Analysis of selected chemical processes from the overall view 
of chemical engineering technology and basic economics. Time 
value of money concept. Methods of depreciation. Factors of 
cost in (a) plant design, (b) plant operation. Term problems in- 
} volving computer-based solutions. 


A CN 410 

id 


Plant Design 

[CN 409] 


(3-0)3 


le 


IH 

I 


Application of unit operations; economics and process anal- 
ysis in the design of complete chemical plants. Flow sheets, spe- 
cifications for equipment and an economic estimate of the total 
plant cost is required for successful completion of the course. 


de- CN 414 Process Dynamics and Control (3-0)3 

■ocf [CN 204, CN 301] 

lJi: , An introduction to chemical process control, description of 
1 processes and equipment by differential equations and the La- 


Place transform. Representation of open and closed loop by 
block diagrams. Control loop stability is discussed together with 
methods of representing dynamic behavior on Bode and Nyquist 
diagrams and related to experimental data. May be taken for 
graduate credit. 

CN 419 Special Senior Projects Credits 

to be Arranged 

[Approval of Instructor] 

Original research projects primarily in the chemical engi- 
neering field and supervised by a staff member of the Depart- 
ment. Reports required on work done. 

CN 420 Analog Computer Techniques (3-0)3 

[MA301] 

Application of analog computer concepts in the solution of 
chemical engineering and process dynamics problems. Use of 
the Department's EAI 380 analog computer is emphasized. 

CN 422 Case Studies in Chemical Engineering (3-0)3 

Discussion of a number of chemical engineering processes 
from the standpoint of engineering theory and reduction to 
practice. Plant visits will be used to illustrate real-life engineering 
solutions. Oral and written reports required. 

CN 424 Chemical Process Industries Analysis (3-0)3 

An over-view of the Chemical Process Industries illustrating 
their interrelationships and interaction with other industries. 
Selected processes will be studied in detail to illustrate process- 
ing problems, alternative raw materials, economics of processes 
and marketing problems. 

CN 430 Entrepreneurship in Engineering (3-0)3 

This course is designed to introduce the student to the im- 
portant field of the engineer entrepreneur. Actual problems are 
developed showing how the inception of an idea through the 
commercial development of a product or service is carried out. 
The technical feasibility and economic validity of products and 
processes are studied in depth. Real-life cases will be examined 
by the methodology developed in the course. 

CN 503 Absorption and Extraction (3-0)3 

[MA 301] 

Principles of separation; phase diagrams and multicompo- 
nent mixtures; mathematical and graphical solutions to mass 
transfer problems. Use of computer in some problem solutions. 

CN 506 Colloid Chemistry for Chemical Engineers (3-0)3 

Colloid chemistry principles applied to chemical engineering 
processes. Zeta potential and its applications; special problems 
involving surface chemistry and physics. 
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CN 507 Corrosion and Electrochemical Principles (2-0)2 

Electrochemical principles and physical chemistry relating to 
corrosion of metals. Materials of construction and design based 
on these principles. Prediction of metal behavior in process de- 
sign. 


CIVIL ENGINEERING 

Civil Engineering is that branch of engineering charged with 
the planning, design, construction and operation of works vital 
to man's activities in his relation to the environment. The con- 
cerns of the Civil Engineer include the gathering and processing 
of environmental information; avenues of transportation; facili- 
ties and structures to accommodate domestic, business, indus- 
trial, scientific, and recreational pursuits; the control and manage- 
ment of the forces of nature as such affect the environment; the 
treatment and disposal of solid, liquid and aerial wastes;and the 
adaption of materials, natural or man-made, to the works under 
his control. 

Because of the broad range of the civil engineer's activities, 
this curriculum is first based on a breadth of scientific and engi- 
neering principles. Such fundamentals are then expanded into 
specialized subjects to provide a comprehensive and basic train- 
ing in the responsibilities of the Civil Engineer. 

Graduates of Civil Engineering are prepared to apply their 
training to highways, railroads, airports, pipelines and water- 
. ways; bridges, dams, canals and levees; filtration plants and dis- 
s tribution systems for municipal and industrial water supplies 
along with sewage and waste treatment plants to protect health. 
Also in their province are Civil Engineering aspects of high-rise 
J buildings, power plants, industrial, military and space facilities. 
H] After advanced training, the areas of research and teaching are 


re open to them. 


J CIVIL ENGINEERING PROGRAM 


nd 

led 


FRESHMAN YEAR 



First Semester 


„ :h 
■0)3 :h 

121 * 

Chemistry 

(3-0)3 

123 

Chemistry Lab 

(0-3)1 

L 

111 

English 

(3-0)3 

4A 

131 



ipo- ir 

nass \/\ 

133 

Col. Math 1 or Calculus 1 

(4-0)4 

ns. h 

141 * 

Physics 

(3-1)3 

s 

001 

Frosh Seminar 

(1-0)- 

3-0)3 t 

101 

Physical Education 

(0-2)1 


Total hours (14-6)15 


)le(N pH 127 Honors Chemistry and PH 147 Honors Physics may be substituted 
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Second Semester 


CH 

126* 

Chemistry 


(3-0)3 

CH 

124 

Chemistry Lab 


(0-3)1 

LL 

112 

English 


(3-0)3 

MA 

132 




or 





MA 

134 

Col. Math II or Calculus II 


(4-0)4 

PH 

144* 

Physics 


(4-1)4 

PE 

102 

Physical Education 


(0-2)1 



Total hours 

(14-6)16 

*CH 128 Honors Chemistry and PH 148 Honors Physics may be substituted 



SOPHOMORE YEAR 





First Semester 



CE 

220 

Surveying 1 


(3-4)4 

MA 

231 

College Math III 


(4-0)4 

or 





MA 

233 

Calculus III 


(3-0)3 

MA 

361 

Digital Computer Programming 


(2-0)2 

ME 

201 

Graphics 


(0-3)1 1 

ME 

211 

Mechanics 1 


(3-0)3 

PH 

245* 

Physics 


(4-1)4 



Total hours 

(15-8)17 or (16-8)18 

*PH 247 Honors Physics may be substituted 





Second Semester 



CE 

221 

Surveying II 


(3-4)4 

LL 

210 

Technical & Scientific Communication 


(3-0)3 

MA 

232 

College Math IV 


(4-0)4 

or 





MA 

234 

Calculus IV 


(3-0)3 

MA 

362 

Numerical Analysis 


(3-0)3 | 

ME 

220 

Mechanics of Materials 1 


(3-0)3 1 



Total hours 

(15-4)17 or (16-4)18 




JUNIOR YEAR 




First Semester 


CE 

310 

Engineering Materials 

(2-3)3 

CE 

350 

Structural Analysis 

(3-3)4 

EC 

201 

Economics 1 

(3-0)3 

ME 

309 

Dynamics 1 

(3-0)3 



Humanistic-Social Elective 

(3-0)3 



Total hours 

(14-6)16 



Second Semester 


CE 

301 

Hydraulics 

(3-3)4 

CE 

340 

Transportation 

(4-0)4 

CE 

351 

Structural Design 1 

(3-3)4 

EC 

202 

Economics II 

(3-0)3 

ME 

347 

Elements of Thermodynamics & Heat Transfer 

(3-0)3 



Total hours 

(16-6)18 


CE 

430 

CE 

460 

EE 

348 


SENIOR YEAR 

First Semester 

Soil Mechanics I 
Water Resources Engineering 
Basic Electrical Engineering Concepts 
Humanistic-Social Elective* 

Technical Elective 


*ROTC Students may elect AS 401 


Total credit hours 


(3-0)3 
(3-3)4 
(3-0)3 
(3-0)3 
3 

16 


CE 

431 

EC 

414 

EE 

214 


Second Semester 

Foundation & Soil Engineering 
Engineering Economy 
Electrical Machinery Laboratory 
Humanistic-Social Elective 
Humanistic-Social Elective* 
Technical Elective 


*ROTC Students may elect AS 402 


Total credit hours 


(3-3)4 
(3-0)3 
(0-3)1 
(3-0)3 
(3-0)3 
3 

17 
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CIVIL ENGINEERING TECHNOLOGY 


The following curriculum leading to the degree of Bachelor 
of Science in Engineering Technology in the field of Civil Engi- 
neering Technology is available only to employees of the Com- 
monwealth of Massachusetts and its political subdivisions as an 
In-Service Training Program. For regulations concerning this 
program and for subjects required prior to the following curricu- 
lum, consult the Catalogue of the Division of Evening Studies of 
the Lowell Technological Institute. 

This curriculum is accredited by the Engineers' Council for 
Professional Development. 


CIVIL ENGINEERING TECHNOLOGY PROGRAM 

JUNIOR YEAR 
Second Semester 


CE 

961 

Advanced Surveying 

(2-1)2 

CE 

971 

Structures 

(2-1)2 

DP 

930 

Scientific Computer Programming-FORTRAN 

(2-1)2 

LL 

962 

American Literature 

(3-0)3 

PH 

942 

Physics 

(3-2)4 



Humanistic-Social Elective 

(3-0)3 



Total hours 

(15-5)16 




SENIOR YEAR 

First Semester 


CE 

991 

Concrete Analysis and Design 

(3-3)4 

CE 

992 

Soil Mechanics 

(3-3)4 

CE 

995 

Engineering Laboratory 

(0-3)1 

EE 

975 

Basic Electricity 

(3-3)4 



Humanistic-Social Elective 

(3-0)3 



Total hours 

(12-12)16 


Second Semester 


CE 

981 

Structural Analysis & Design 

(3-3)4 

CE 

982 

Hydrology 

(3-3)4 

CE 

994 

Engineering Problems 

(2-1)2 

EC 

414 

Engineering Economy 

(3-0)3 

EE 

978 

Basic Electronics 

(3-0)3 


Total hours (14-7)16 


100 


CIVIL ENGINEERING COURSE DESCRIPTIONS 


CE 220 Surveying I (3 . 4)4 

[Formerly CE 201] 

[MA 131 or MA 133, ME 201 concurrently] 

Principles of data gathering by surveying processes for the 
measurement and determination of lengths directions coordi- 
na e5, areas, volumes and topographic information. Illustrative 
fieldwork to give facility in basic surveying techniques; problems 
are used to demonstrate processing of field data. 

CE 221 Surveying II (3 . 4)4 

[Formerly CE 202] 

[CE 220] 

Application of basic surveying techniques to the solution of 
engineering problems implicit in such Civil Engineering areas as 
transportation industrial and domestic structures utilit es fo 
th e safety and convenience of humans, and wS supply a ° d 

CiyilTngineering P " ,,K " t '' p ' cal of aPP'ication ol surveying to 

^" E Hydraulics (4-0)4 

[Formerly CE 322] 

[ME 309] 

,. ^ ncipl ,f s and P h y sic al properties of fluids at rest and in mo- 
rn r ° U g °P? n and dosed conduits, as well as through turbo 
machinery. An introduction to the basic conren tc n k?J T 

namics, hydraulic similitude and dimensional analysis. V r ° Y " 

CE 310 Engineering Materials (2-3)3 

[Formerly CE 311] 

[CH 126 or CH 128] 

^ iXr:r ;~ion si ~i 

== St seasasaSS 

Also includes the description and identification nf cnilc <; 1 

mented by laboratory testing o, 

CE 340 Transportation (3-3)4 

[Formerly CE 342] 

[CE 221, CE 310] 

men?s e nfn Pm< i nt ° f J he basic P rind Ples pertaining to the move- 
tinn c P eo P le and materials by modern routes of transporta- 
1 : A Ch 3S hlghw * ys ' airlines ' railways, water routes and P pipe- 

alsof “don 6 " indUde 8e0niet - and mS- 
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CE 350 


(3-3)4 


Structural Analysis 

[Formerly CE 313] 

[ME 220] 

Principles of structural analysis applied to typical civil engi- 
neering structures as the initial step in the total design concept. 
Basic emphasis on the analysis of statistically determinate struc- 
tures with elements of modern methods of analysis of indetermi- 
nate structures. The digital computer as an analytical tool. 


CE 351 


(3-3)4 


Structural Design I 

[Formerly CE 314] 

[CE 310, CE 350] 

An introduction to the fundamentals of the design of rein- 
forced concrete, metal and timber structures. Both elastic and 
inelastic methods are used to design structural elements. Includ- 
ed are tension members, compression members, structural 
joints, floor systems, and footings. 


CE 430 


(3-0)3 


Soil Mechanics 

[Formerly CE 431] 

[ME 220, CE 310] 

Development of the fundamental principles of the science of 
soil mechanics as utilized in soil and foundation engineering. 
Includes index properties, classification, strength and deforma- 
tion properties, and hydraulic properties which are required for 
foundation and soil engineering design. 


CE 431 


(3-3)4 


Foundation & Soil Engineering 

[Formerly CE 432] 

[CE 430] 

The application of soil mechanics to the design and analysis 
of foundations and soil structures. Includes slope stability analy- 
sis and the design of retaining structures, deep and shallow 
foundations, and the bracing of excavations. Introduction to soil 
mechanics laboratory practice covering determination of funda- 
mental soil properties. 




CE 440 


(3-0)3 


Transportation Planning 

[Formerly CE 441] 

[CE 340] 

The principles and techniques involved in the various stages 
of comprehensive planning of transportation facilities. Prelimi- 
nary engineering studies of route locations aided by use of aerial 
photographs and with full accountability of environmental influ- 
ences. Includes the basic concepts of transportation economics, 
finance and administration. 


Pf 

|^al 

lre< 


1 46 
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CE 441 


(2-3)3 


Transportation Systems 

[Formerly CE 442] 

[CE 340] 

The application of systems approach to problem solving in 
transportation engineering. The basic concept in systemization; 
the components, the classification, operational factors, and its 
application to planning. Special attention to terminals and traffic 
systems. 

CE 450 Advanced Structural Analysis (3-0)3 

[CE 350] 

Classical and matrix methods of structural analysis applied to 
complex plane frames. Elementary space truss analysis. Elemen- 
tary model analysis through the use of influence lines for inde- 
terminate structures. The digital computer and problem oriented 
languages as analytical tools. 

CE 451 Structural Design II (2-3)3 

[CE 351, CE 450] 

A study of the design and construction of modern structures 
for students majoring in structural engineering. Emphasis is 
placed on special projects, case studies, and the use of the digi- 
tal computer. Special topics included are torsion of non-circular 
members, prestressed concrete, beam-columns, yield line theo- 
ry, design of flat slabs, and elementary shell structures. 

CE 460 Water Resources Engineering (3-3)4 

[Formerly CE 421 ] 

[CE 301] 

The origins of rainfall and snow melt are studied with respect 
to flow over and through the land for flood control and water 
resource purposes. Probability concepts establish optimal criter- 
ia for dam and reservoir feasibility. Peak flows are determined by 
statistics and by hydrograph techniques. 

CE 462 Sanitary Engineering I (3-0)3 

[Formerly CE 451 ] 

[CE 301] 

Physical, chemical, and biological principles of the treatment 
pf water and sewage are considered along with their application 
o treatment systems. The several system components of water 
and sewage treatment plants are studied to provide a basis for 
design capability. 

CE 463 Sanitary Engineering II (2-3)3 

[Formerly CE 452] 

[CE 301, CE 460] 

Presents basic principles of design of water supply and waste 
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water systems with emphasis on determination of design flows 
and system performance. The laboratory will present fundamen- 
tal tests and analytic procedures essential to sanitary engineering 
design and practice. 

CE 480 Special Topics in Civil Engineering (2-3)3 

[Senior Status] 

Relevant civil engineering projects selected to synthesize the 
planning, analysis and design aspects of engineering problems. 
Results presented as technical reports. 

CE 961 Advanced Surveying (2-1)2 

[45.32] 

[For students in Engineering Technology only] 

Application of higher surveying techniques to the providing 
of information and the solution of engineering problems. Topics ' 
covered include precise measurement of distances; precision 
measurement of angles; methods of determining elevations with 
high precision; consideration of photogrammetric techniques; 
and the basic principles of engineering astronomy. 

CE 971 Structures (2-1)2 

[25.52] 

[For students in Engineering Technology only] 

Review of elementary analysis of determinate structures with 
applications to more complex structures. Influence lines and 
their applications. Calculation of deflections of beams, frames 
and trusses. The analysis of indeterminate beams, trusses and 0 
simple frames by currently applicable methods. 

CE 981 Structural Analysis and Design (3-3)4 if 

[CE 971,45.52] 

[For students in Engineering Technology only] 

Analysis and design of beams and frames. Design of structural 
al elements under typical stresses by use of current design codes. 

CE 982 Hydrology (3-3)4 

[25.46] 

[For students in Engineering Technology only] 

A practical treatment of the occurrence and distribution of 
rainfall, surface and groundwater flow. Use of hydrologic factors 
as components in the design of hydraulic structures. 

CE 991 Concrete Analysis and Design (3-3)4 

[25.53] 

[For students in Engineering Technology only] 

The review and extension of the application of current meth- 
ods to the analysis and design of reinforced concrete structures 
Use of design aids to facilitate the solution of selected problems. 
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n 


CE 992 


(3-3)4 


Soil Mechanics 
[CE 971] 

[For students in Engineering Technology only] 

Introduction to soil mechanics including laboratory tech- 
niques, all with the emphasis on the application of principles, 
ncom passes the use of field and laboratory tests in the design 
of foundations and the treatment of highway embankments. 
Laboratory work includes soil classification, graduation tests 
Atterberg limits, and the common soil strength and compressi- 


CE 


( 2 - 1)2 


994 Engineering Problems 

[For students in Engineering Technology only] 

Topical discussions covering the relationship of the engineer 
to such groups as the general public, governmental agencies, 
clients and contractors, legal entities, and other engineers. Case 
studies include engineering concerns in such areas as contracts 

bnarH^ e nf f,Cat, °? S ' re § ulator y agencies including zoning boards, 
boards of appeals, and conservation agencies. 

E 995 


P 

w 


(0-3)1 


Engineering Laboratory 

[CE 971] 

[For students in Engineering Technology only] 
Introduction to the basic techniques in the testing of engi- 
t * ? ™ atenals to establish experimentally the basic stress and 

^ra;„t C m e e,h„ n r UC " 0n '° experimen,al S,re5S 


W l ,IOTE: nun 7 e *’ical prerequisites will be found in the cata- 

logue of the Division of Evening Studies. 


ELECTRICAL ENGINEERING 


The objective of this curriculum is to provide the student 
with a sound foundation for a professional career in electrical 
engineering, which is accredited by the Engineer's Council for 
Professional Development (ECPD). The degree awarded after 
four years of study is a Bachelor of Science in Electrical Engi- 
neering. 


Master of Science degrees in Electrical Engineering, Comput- 
er Engineering, and Systems Engineering are also offered by the 
department. These programs are fully described in the Graduate 
School Catalogue, but graduate course descriptions are included 
in this bulletin for the benefit of well-qualified undergraduates. 

Electrical Engineering is a dynamic field, receiving much of 
its stimulus from contemporary breakthroughs in the pure sci- 
ences. Because new concepts and developments are continuous- 
ly entering the engineering disciplines, the viable engineering 
education cannot be limited to the acquisition of specific skills 
and methods but must provide the student with a deep under- 
standing of his field, while anticipating his future needs. 


Hence, students are given a thorough grounding in electrical 
science and engineering together with an intensive training in 
mathematics. The techniques of experimental science and tech- 
nology are emphasized by investigative work in the laboratory 
and lecture-demonstrations in the classrooms. Specialization at 
the undergraduate level is, in general, discouraged. Interdiscipli- 
nary study is fostered by a relatively flexible elective system. 


i 


A significant portion of the curriculum is devoted to studies Ida 
in the humanities and social sciences with considerable choice | lf 


program, since they broaden the student's outlook. They also 
serve to focus attention on the importance of nontechnical 
knowledge in determining the student's ultimate level of respon- 
sibility in professional life. 


h 


of subjects allowed. These subjects form an important part of the 


12 


Many of the courses required in the Electrical Engineering 
curriculum are heavily dependent upon mathematical tech- 
niques. It is therefore recommended that a freshman seeking* 
admission into the sophomore year of Electrical Engineering} 
should have received grades of not less than C— in all freshman 
mathematics and physics courses. 
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ELECTRICAL ENGINEERING PROGRAM 


FRESHMAN YEAR 


First Semester 


*CH 

121 

Chemistry 

(3-0)3 

CH 

123 

Chemistry Lab 

(0-3)1 

LL 

111 

English 

(3-0)3 

MA 

131 



or 




MA 

133 

Col. Math 1 or Calculus 1 

(4-0)4 

* PH 

141 

Physics 

(3-1)3 

FS 

001 

Frosh Seminar 

(1-0)- 

PE 

101 

Physical Education 

(0-2)1 



Total Hours 

(14-6)15 

*CH 127 Honors Chemistry and PH 147 Honors Physics may be substituted. 



Second Semester 


*CH 

122 

Chemistry 

(3-0)3 

CH 

124 

Chemistry Lab 

(0-3)1 

LL 

112 

English 

(3-0)3 

MA 

132 



or 




MA 

134 

Col. Math II or Calculus II 

(4-0)4 

* PH 

144 

Physics 

(4-1)4 

PE 

102 

Physical Education 

(0-2)1 



Total Hours 

(14-6)16 

1 *CH 

1 , 

128 Honors Chemistry and PH 148 Honors Physics may be substituted. 

1 

at 


SOPHOMORE YEAR 


!i- 


First Semester 


EC 

201 

Economics 1 

(3-0)3 

EE 

201 

Introductory Circuit Theory 1 

(4-0)4 

EE 

207 

Basic Electrical Engineering Laboratory 1 

(1-3)2 

ies ^ MA 

231 

Col. Math III 

(4-0)4 

iH ’ ° r A 
ma 

233 

Calculus III 

(3-0)3 

the * PH 

245 

Physics 

(4-1)4 

ilso i 
iid 1 


Total Hours (16-4)17 or (15-4)16 

^ *PH 247 Honors Physics may be substituted. 




Second Semester 



202 

Economics II 

(3-0)3 

e(ill EE 

202 

Introductory Circuit Theory II 

(4-0)4 


208 

Basic Electrical Engineering Laboratory II 

(1-3)2 

leflt MA 

232 

Col. Math III 

(4-0)4 

ek'i 




:erit| (MA 

234 

Calculus IV 

(3-0)3 


212 

Introductory Mechanics 

(4-0)4 


Total Hours (16-3)17 or (15-3)16 


JUNIOR YEAR 
First Semester 


EE 

311 

Electronics Laboratory 1 

(1-3)2 

EE 

327 

Programming and Application of Digital Computers 

i 1 (2-0)2 

EE 

355 

Introductory Electromechanics 

(3-0)3 

EE 

362 

Signal and System Analysis 

(3-0)3 

EE 

365 

Electronics 1 

(3-0)3 

MA 

315 

Complex Variables for Engineers 

(3-0)3 



Humanistic-Social Elective 

(3-0)3 



Total Hours 

(15-3)16 



Second Semester 


EE 

312 

Electronics Laboratory II 

(1-3)2 

EE 

328 

Programming and Application of Digital Computers 11(2-0)2 

EE 

360 

Electromagnetic Theory 1 

(3-0)3 

EE 

362 

Signal and System Analysis 

(3-0)3 

EE 

355 

Introductory Electromechanics 

(3-0)3 

EE 

366 

Electronics II 

(3-0)3 



Humanistic-Social Elective 

(3-0)3 



Total Hours 

(15-3)16 



SENIOR YEAR 




First Semester 


EE 

413 

Linear Feedback Systems 

(3-0)3 

or: 


Technical Elective 

3 

EE 

461 

Electromagnetic Theory II 

(3-0)3 

ME 

347 

Elements of Thermodynamics and Heat Transfer 

(3-0)3 



Free Elective 

3 



Humanistic-Social Elective* 

(3-0)3 



Total Hours 

15 

*ROTC students 

may elect AS 402 for three hours. 




Second Semester 




Technical Elective 

(3-0)3 

or 

EE 

413 

Linear Feedback Systems 

(3-0)3 



Technical Electives 

6 



Free Elective 

3 



Humanistic-Social Elective* 

(3-0)3 


Total Hours 15 


*ROTC students may elect AS 402 for three hours. 

Humanistic-Social Electives 

These electives are to be picked from LL and SS subjects. 
However, economics courses EC 201-202 (required courses) also 
fall in this category. Advanced economics or business courses 
can only be taken as Free Electives. Elementary languages must 
be taken for two terms for Humanistic-Social elective credit. 
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Technical Electives 

These electives are normally 400 level EE courses. However, 
with the approval of the student's academic advisor, any scientif- 
ic subjects (up to 6 credits) may be taken from the College of 
Engineering or from the College of Pure and Applied Sciences. 

Free Electives 

These electives may be picked from all Colleges at LTI or 
from courses at Lowell State upon approval of the student's aca- 
demic advisor. 
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ELECTRICAL ENGINEERING 
COURSE DESCRIPTIONS 


EE 201 Introductory Circuit Theory I (4-0)4 

[MA 132 or MA 134; PH 245 concurrently] 

Terminal characteristics of ideal elements, active and passive. 
Ohm's Law and Kirchhoff's Laws. Introduction to network topol- 
ogy, independent variables, loop and nodal analysis. Definition 
and consequences of linearity, superposition theorem. Concept 
of excitation and response. Passive equivalent circuits; active 
equivalent circuits, Thevenin's and Norton's theorems. Ideal 
inductance and capacitance, volt-ampere characteristics, energy 
relations, graphical differentiation and integration. First-order 
transients: initial conditions, natural response and natural fre- 
quencies. Network response to unit step function and unit im- 
pulse. Second-order transients: RLC circuits, natural frequencies 
and the complex-frequency s-plane. 

EE 202 Introductory Circuit Theory II (4-0)4 

[EE 201] 

Sinusoidal forcing function, complex numbers, phasors, si- 
nusoidal steadystate. Average real power, reactive power and rms 
values. Exponential forcing function, poles and zeros in the s- 
plane, concept of the system function and its use in determining 
the forced response and natural behavior of circuits. Frequency 
response and resonance, reactance cancellation and concept of 
s-plane vectors. Thevenin's and Norton's theorems, superposi- 
tion, reciprocity, maximum power and Tellegen's theorem in the 
frequency domain. Magnetic coupling, mutual inductance, ideal 
transformer. Impedance and admittance and hybrid parameters 
for a two-port network. Introduction to matrices and their use in 
circuit analysis. 

EE 207 Basic Electrical Engineering Laboratory I (1-3)2 

[EE 201 concurrently] 

Experimental work designed to verify theory and to acquaint 
students with electrical measurement techniques: experiments 
on dc meters, bridges, and oscilloscopes. Remainder of experi- 
ments are correlated with course EE 201 and concern: resistive 
measurements, Kirchhoff's Laws, network theorems, conserva- 
tion of power and maximum power transfer, inductance and 
capacitance, and first and second-order transients. 

EE 208 Basic Electrical Engineering Laboratory II (1-3)2 

[EE 207, EE 202 concurrently] 

Experimental work, designed to emphasize electrical meas- 
urement techniques of linear systems with time-varying signals. 
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Waveform measurements with dc and ac meters as well as ad- 
vanced use of the oscilloscope with experiments integrated with 
course EE 202. Experiments concern: Kirchhoff's Laws for pha- 
sors, magnitude and phase measurements of impedance, net- 
work theorems, frequency response, resonance, inductance and 
transformers, and maximum power transfer. 

EE 211 Fundamentals of Electricity (3-0)3 

[MA 132 or MA 134; PH 245 concurrently] 

[Not open to students majoring in Electrical Engineering] 

An introduction to electric circuits. Direct-current circuits, 
network theorems, energy storage elements, solution of equilib- 
rium equations, complex impedance, analysis of steady-state ac 
circuits, two-terminal networks, and two terminal-pair networks. 

EE 212 Introductory Electronics (3-0)3 

[EE 211] 

[Not open to students majoring in Electrical Engineering] 

A background subject in electronics presenting the proper- 
ties and uses of vacuum tube and semiconductor devices. 

EE 214 Electrical Machinery Laboratory (0-3)1 

[EE 211 or EE 348 concurrently] 

[Not open to students majoring in Electrical Engineering] 

An introductory laboratory course primarily devoted to basic 
measurement techniques and investigation of terminal charac- 
teristics of typical electrical machinery. 

EE 311 Electronics Laboratory I (1-3)2 

[EE 365 concurrently] 

A laboratory course which explores the use of dual trace and 
differential amplifiers as oscilliscope plug-in units and other 
electronic test equipment in the investigation of static and dy- 
namic characteristics of the vacuum triode, the solid state diode, 
and the bipolar transitor. In addition experiments in solid-state 
physics are performed. The experiments in this course are close- 
ly coordinated with the subject material in course EE 365. 

EE 312 Electronics Laboratory II (1-3)2 

[EE 366 concurrently] 

The laboratory experiments in this course are closely coordi- 
nated with the subject material in course EE 366. Experiments 
covering the following subject areas are performed: biasing 
configurations and stability for bipolar transistors, single stage 
bipolar and field effect transitor amplifiers, differential ampli- 
fiers, feedback amplifiers, and linear integrated circuits. 

1 
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EE 327 Programming and Application of (2-0)2 

Digital Computers I 

[EE 202] 

Elementary computer organization and information flow 
concepts are developed. Number systems are reviewed with 
emphasis on binary addition and subtraction. The theme of 
problem interpretation and analysis is stressed through program 
flow charting, coding, and documentation. FORGO and FOR- 
TRAN ll-D programming languages are used to solve problems 
involving numerical integration, series solutions, list sorting, ar- 
ray manipulation, and elementary matrix operations. The inter- 
pretation and verification of computer results are stressed. 

EE 328 Programming and Application of (2-0)2 

Digital Computers II 

[EE 327] 

The Boolean representation and the hardware implementa- 
tion of the basic logical operations, half-adders and full-adders 
are developed. An introduction to programming techniques re- I 
quired in the development of large programs with emphasis on 
user-developed main programs that link disk-stored subpro- 
grams. Topics include definite and indefinite numerical integra- 
tion, piecewise-linear function generation, first-order linear and 
nonlinear differential equations, simultaneous equations with 
real variables, determination of the magnitude and phase of ra- 
tional functions, time-domain and frequency-domain plots. 

EE 348 Basic Electrical Engineering Concepts (3-0)3 

[MA 132 or MA 134] 

[Not open to students majoring in Electrical Engineering] 

An introduction to the basic principles of electricity, includ-i 
ing the concept of voltage, current, resistance, inductance and 
capacitance; Ohm's and Kirchhoff's Laws; Thevenin's and Nor- 
ton's Theorems. Other areas of coverages will include sinusoidal Ll 
steady state analysis of RLC circuits, motor and generator con- & 
cepts and an introduction to solid state devices including the 31 
semiconductor diode and transistor. 5 

EE 351 Industrial Electronics (3-0)3 


[MA 132 or MA 134] 


[Not open to students majoring in Electrical Engineering] 

The principles of alternating currents and direct current as a 
background for the understanding of electronic circuits. The 
elements of logic circuits, amplifiers, and power supplies. In- 
dustrial control circuits and rotating machines. 

EE 355 Introductory Electromechanics (3-0)3 

[EE 202] 


1 


4 

3t 

k 


Introduction to magnetic circuits, transformer equivalent cir-i 
cuits. Singly and multiply excited energy conversion devices. 
A.C.-D.C. rotating machines. 
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EE 360 


1 

,1 


iJ 


4 

)'• 

U 

31V 
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II 


ast \ 
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In- 

3-0)] 

ntc« 

■vices 


Electromagnetic Theory I (3-0)3 

[MA 232 or MA 234] 

An intermediate course in electrostatics and magnetostatics 
using vector calculus. Topics include: the electric field, line and 
surface integrals, potential, the divergence theorem, Gauss law, 
capacitance, conductors, dielectrics, Poisson's and Laplace's 
equations, the Biot-Savart law, Stokes's theorem, scalar and vec- 
tor magnetic potentials, force and torque on conductors, mag- 
netic circuits and inductance. 

EE 362 Signal and System Analysis (3-0)3 

[EE 202, MA 232 or MA 234] 

Natural and forced response of linear systems; exponential 
excitation, impulse response, and system function. Fourier series 
analysis, impulse method of coefficient evaluation. Fourier trans- 
forms, complex Fourier transforms and Laplace transforms ap- 
plied to linear systems analysis. Paley-Wiener criterion and cau- 
sality. Distortionless ideal filters. Time-convolution in linear sys- 
tems. 

EE 365 Electronics I (3-0)3 

[PH 245, EE 202] 

A brief introduction to solid state physics leading to discus- 
sion of junction diode characteristics, diode applications, BJT 
characteristics, and digital circuits including the analysis of TTL 
gates. The small signal, low freq. models of the BJT and the oper- 
ation of FET devices are also discussed. 

EE 366 Electronics II (3-0)3 

[EE 365] 

A continuation of EE 365 with discussions and analysis of 
multistage amplifiers, feedback amplifiers and oscillators using 
both FET and BJT devices. The accumulated knowledge of basic 
electronic building blocks is then applied in the study of modern 
analog, digital and power systems. 

EE 403 Microwave Design Theory (3-0)3 

[EE 461] 

An introductory course in the analysis and design of passive 
microwave devices beginning with a review of time-varying elec- 
tromagnetic field concepts and transmission lines. Impedance 
matching techniques, terminations, attenuators, phase changers, 
directional couplers, hybrids. Microwave devices employing Far- 
aday rotation, electromagnetic resonators. Survey of semicon- 
ductor devices suitable for microwave frequencies. 

EE 409 Project Laboratory I (0-4)2 

[Permission of Instructor] 

The purpose of this course is to provide an opportunity for 
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qualified electrical engineering seniors to investigate specific 
areas of interest. Interested students apply for specific projects 
as advertised by staff members. At the discretion of the staff, 
students are assigned as individuals or team members to the 
projects. The projects themselves are research and development 
oriented and usually involve a substantial amount of laboratory 
work. A practical attitude and environment is maintained for the 
duration of the project. Design reviews, progress reports, and a 
final report is expected for each project. 

EE 410 Project Laboratory II (0-4)2 

[Permission of Instructor] 

The purpose of this course is to provide an opportunity for a 
student to either continue his investigation undertaken in EE 409 
or to initiate a new project which is not related to his EE 409 
work. 

EE 411 Logic Design of Digital Systems I (3-0)3 

[EE 328] 

An extension and elaboration of the number system, Boo- 
lean algebraic, and combinatorial logic concepts introduced in 
EE 328. An introduction to threshold and majority logic. Minimi- 
zation techniques including Boolean algebraic manipulation, the 
Karnaugh map method, and the Quine-McCluskey tabular meth- 
od. Simplification techniques are also applied to multiple output 
circuits and incompletely specified functions. Additional topics 
include basic digital system building blocks such as the adder 
and shift register, error detection and correction codes, and an 
introduction to sequential machines. 

EE 412 Logic Design of Digital Systems II (3-0)3 

[EE 411] 

The general characteristics of finite synchronous and asyn- 
chronous sequential machines. State diagrams, state tables, im- 
plication tables and graphs are used to determine equivalent 
states and therefore equivalent minimal sequential machines. 
State assignment and complete machine logic design. Hazards in 
combinational and sequential networks. Introduction to neural 
networks, Turing machines, and automata. 

EE 413 Linear Feedback Systems (3-0)3 

[EE 362] 

Concept of feedback: open loop and closed loop systems. 
Feedback in electrical, mechanical, biological, economic and 
social systems. Mathematical models of systems and linear ap- 
proximations. Transfer functions of linear systems, block dia- 
grams and signal flow graphs. Sensitivity, control of transient 
response, disturbance signals. Time domain performance: steady 
state errors, performance indices. Stability related to s plane lo- 
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cation of the roots of the characteristic equation. Routh-Hurwitz 
criterion. Graphical analysis techniques: root locus, frequency 
response as polar plots and Bode diagrams. Closed loop fre- 
quency response and Nichols chart. 

EE 414 Feedback Control Systems (3-0)3 

[EE 413] 

Time domain analysis of feedback control systems, compen- 
sation, Truxal's synthesis procedure, Chen's Method, complex 
control systems and ac carrier systems. 

EE 416 Electronic Amplifier Circuits (3-0)3 

[EE 366] 

An integrated treatment of the analysis and design of elec- 
tronic amplifiers. Topics such as noise, noise figure, intermodu- 
lation, intercept point, VSWR, and frequency response are cov- 
ered. Emphasis is then placed on the choosing of electronic de- 
vices and circuit configurations based on amplifier and system 
design objectives. 

EE 417 Absolute and Symbolic Programming (3-0)3 

[EE 328] 

An introduction to absolute and symbolic programming and 
coding fundamentals. Typical digital computer organization; 
breakdown of functional blocks including arithmetic unit, con- 
• trol unit, memory and input-output structure. Computer word 
r formats; single and double precision, floating point and instruc- 
n tion words. Machine instructions and methods of execution. 

I Symbolic coding. Address modification, index registers and 
looping. Subroutines, calling sequences and utility routines. In- 
put-output programming. Table processing techniques. Pro- 
grams will be run by students on the Electrical Engineering De- 
iv payment's HP 2116B computer. 

11 EE 425 Wave Shaping and Generation I (3-0)3 

' [EE 366] 

es. • 

■ in Principles and methods of wave shaping and wave genera- 

a l tion using active and passive elements. Pulse transformers, delay 
lines, wideband amplifiers and steady-state switching character- 
istics of electronic devices. Clipping, comparator, clamping, and 
■0)3 switching circuits. Logic circuits. 

EE 426 Wave Shaping and Generation II (3-0)3 

tnd [EE 425] 

Bistable, monostable and astable multivibrators. Negative 
j |2 resistance devices and switching circuits. Voltage and current 
• iefl l j, time base generators. Blocking-oscillator circuits, sampling 
jy gates, counting and timing, synchchronization and frequency 

e tn division. 

le to- 1 
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EE 429 Network Synthesis (3-0)3 

[EE 362, MA 315] 

Review of linear system analysis methods: consideration of 
natural frequencies for impedance-by-inspection techniques. 
Tellegen's theorem: general reciprocity relation and driving- 
point impedance characteristics. Positive-real functions: defini- 
tions and tests. Hurwitz polynomials and Sturm tests. Properties 
of LCT, RCT, RLT, and RLCT one-ports with Cauer, Foster, and 
Brune network realizations. Partial-pole removals and introduc- 
tion to transfer function realizations. 


EE 435 through Special Topics in (3-0)3 

EE 438 Electrical Engineering 

Study of undergraduate subjects related to electrical engi- 
neering not otherwise included in curriculum. Topics selected 
from recent developments in the field of electrical engineering. 

EE 439 Introduction to Electrical Systems (3-0)3 

[EE 362, EE 366] 

Introduction to the basic theory underlying geographically 
large electrical systems such as communication systems anc 
power distribution networks. Principles of amplitude modulation 
and its application to frequency-division multiplex systems. Ef- 
fects of higher-order modulation products. Frequency and phase 
modulation, Pulse-code modulation and other forms of pulse 
modulation including their use in time-division multiplex sys- 
tems. Survey of radio propagation. 

EE 440 Electrical Communication System (3-0)3 

[EE 439 or EE 463] 

Advanced study of communication systems. Statistical prop- 
erties of signals and noise. Power spectra and correlation. Ther- 
mal and shot noise. Noise figure and noise temperature. Detec- 
tion of signals in noise. Introduction to information systems. 
Simple error-detecting codes and other theoretical problems in 
communication and radar systems. 

EE 444 Electrical Power Systems (3-0)3 

[EE 202] 

An intermediate course in analysis and operation of electri- 
cal power systems. Consideration will be given to fault studies in 
polyphase systems, load flow, economic dispatch and unit com- 
mitment, and system stability. 
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EE 445 


(3-0)3 


Analog Devices and Techniques 

[EE 366] 

A survey of analog devices and techniques; particularly those 
involving the use of operational amplifiers. Primary emphasis is 
on general techniques although the design and programming of 
conventional analog computers are discussed extensively as 
examples of application of the techniques. 

EE 446 Digital Devices and Techniques (3-0)3 

[EE 328, EE 366] 

A detailed study of basic digital devices and how these de- 
vices are combined into large digital systems. Emphasis is 
placed on the design aspects of digital systems and models of 
modern mini-computers are examined. Digital building blocks, 
such as registers, multiplexers, decoders, encoders, as well as 
larger digital sub-systems such as memories, arithmetic units, 
and digital controllers are studied. 

EE 461 Electromagnetic Theory II (3-0)3 

[EE 360] 

Extension of EE 360 to time varying fields. Topics include: 
Faraday's law, displacement current, Maxwell's equations, plane 
waves, Poynting's theorem, skin depth, transmission line theory, 
Smith chart. 

EE 463 Introductory Communication Theory (3-0)3 

! [EE 362] 

This course, a continuation of EE 362, involves a study of 
mathematical methods in communication theory. Topics consid- 

I ered are: temporal waveform multiplication and frequency con- 
volution applied to amplitude modulation. Hilbert transforms and 
SSB transmission. Introduction to angle modulation: Bessel func- 
tions, narrow and wideband FM. Sampling theorem and signal 
P‘1 space and Z-transforms. Multiplexing in frequency and time 
jr ‘ domains. Pulse modulation: amplitude frequency, position and 
eC l code (PCM). Signal comparison — correlation and energy spec- 
m tral densities. Shot and thermal noise applied to linear systems 
> |IV and comparative analysis of communication systems with noise. 
Introduction to information theory. 

EE 465 Direct Energy Conversion (3-0)3 

[EE 355] 

Review of first and second law of thermodynamics; thermo- 
-electric, photoelectric, and thermionic conversion. Fuel cells, 
eSl11 magnetohydrodynamic and electrogasdynamic conversion Fu- 
^ sion. Nuclear fission, reactor theory, reactor control and opera- 
tion. 


EE 471 Modern Energy Conversion Methods (3-0)3 

[MA 232 or MA 234, PH 245] 

[Not open to students majoring in Electrical Engineering] 

Dc electromechanical energy conversion, synchronous con- 
verters, inductive energy conversion, transformers. Dynamic 
analysis using Lagrange's equations. Thermoelectric, thermionic 
and photoelectric energy conversion. Fuel cells, magnetohydro- 
dynamic and electrogasdynamic conversion. This course is pri- 
marily intended to acquaint the nuclear engineer with the mod- 
ern energy conversion methods available for use in conjunction 
with a nuclear reactor. 

NOTE: Courses in the 500 Series are primarily intended for 
graduate students although they may be elected by well 
qualified undergraduate students. 

EE 503 Solid-State Physical Electronics I (3-0)3 

[EE 360] 

Introduction to the behavior of solid-state electronic devices 
from the viewpoint of modern physics: review of classical me- 
chanics and Maxwell's equations. The Bohr atom, wave-particle 
duality, wave packets, Schroedinger's equation, band theory of 
solids, electrons and holes. Mechanical and acoustical properties 
of solids, semiconductor behavior. 

EE 504 Solid-State Physical Electronics II (3-0)3 

[EE 503] 

Continuation of EE 503. Semiconductor devices: Schottky 
diodes, p-n junction devices, junction transistors, field-effect 
transistors, photo-diodes, varactors. Electro-optic devices, ther- 
mo-electric devices, electro-luminescent diodes and laser 
diodes. Magnetism and magnetic devices. 

EE 505 Microwave Electronics I (3-0)3 

[EE 461] 

Electromagnetic theory, transmission lines, impedance 
matching, waveguides antennas, microwave oscillators and am- 
plifiers, klytrons, magnetrons, traveling wave tubes, and solid 
state devices. 

EE 507 Electromagnetics I (3-0)3 

[EE 461] 

Radiation from various types of antennas. Propagation of 
electromagnetic waves through bounded and unbounded media. 

EE 508 Electromagnetics II (3-0)3 

[EE 507] 

Derivation of Maxwell's Equations from the postulates of 


special relativity. The solution of boundary value problems 
through the use of Green's Functions, special functions, and the 
Schwarz-Christoffel transformation. 

EE 509 Linear Systems Analysis (3-0)3 

[EE 362] 

Classical solution of linear systems described by differential 
equations. Duals, analogs, and electromechanical systems. Sys- 
tem function, step and impulse response, and initial conditions. 
Time-domain convolution. Fourier analysis, series, and integral: 
impulse method for obtaining transforms. Laplace transforms: 
evaluation and properties. Complex variable theory: complex 
differentiation and Cauchy-Riemann equations. Complex inte- 
gration: Cauchy's theorem and Cauchy's integral formulas. Tay- 
lor and Laurent series and the residue theorem. Inverse Laplace 
transforms. Introduction to Z-transforms. 

EE 515 Nonlinear Control Systems (3-0)3 

[EE 413] 

Analytic and numerical methods for the analysis and design 
of nonlinear control systems. Phase plane, describing function, 
the methods of Lyapunov and Popov and other nonlinear analy- 
sis techniques are treated. 

EE 517 Optimal Control Systems (3-0)3 

[EE 413] 

A study of the analysis and design of optimal control systems 
by dynamic programming, calculus of variations, and Pontry- 
agin's Method. 

EE 519 Discrete Data Control Systems (3-0)3 

[EE 413] 

The sampling process, reconstruction of sampled signals, 
transforms, inverse Z-transforms and flow graph representation 
of digital systems. The state variable approach to discrete data 
systems, time solutions by state variable methods. Stability of 
discrete data systems. Introduction to optimal control of discrete 
data systems. 

EE 521 Automata Studies (3-0)3 

J [EE 412] 

Mathematical foundation of automata, including probabilis- 
i ( tic logics, neuron analogs, Turing machines, and learning theory. 

a EE 523 Digital Computer Software (3-0)3 

[EE 563] 

W Examination of computer system software as an information 
processing function. Description of information structures. For- 
oi mal languages, their syntax and semantics. Text processing pro- 
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grams and text editors. Assembly language and processing. Real- 
time system softwave. Time sharing and program sharing tech- 
niques in real-time systems. 

EE 525 Simulation Techniques (3-0)3 

[EE 328, EE 445] 

A study of modern analog, digital and hybrid techniques for 
the simulation of continuous and discrete systems and process- 
es. The student is expected to study a number of practical engi- 
neering systems through the use of simulation techniques on 
available analog, hybrid and digital computers. 

EE 529 Network Synthesis I (3-0)3 

[EE 362] 

A review of natural frequencies and analysis techniques; 
complex variable topics such as conformal mapping, maximum 
modulus theorem, and Laurent series. Tellegen's theorem. Posi- 
tive real (p.r.) functions developed from four different view- 
points, including reflection coefficients. Methods for testing p.r. 
functions; Hurwitz test, Sturm test, and residue tests. Quadratic 
forms and the testing for p.r. matrices. Properties of the driving- 
point and transfer immittances of LCT RCT, and RLT networks, 
Cauer and Foster network realizations, partial pole removals. 
Cauer transformations. RLCT Brune realizations. 

EE 530 Network Synthesis II (3-0)3 

[EE 529] 

RLCT driving-point synthesis methods of Darlington, Bott- 
Duffin, Miyata and Fialkow-Gerst. Transfer synthesis methods of 
Darlington, constant-resistance lattice, RC ladder. Approxima- 
tion problems using Butterworth functions, dissipation and pre- 
distortion techniques. An introduction to active network syn- 
thesis. 

EE 537 Introduction to Bio-Medical Engineering (3-0)3 

[EE 366] 

A survey of the use of engineering methods in the life sci- 
ences. Topics covered include instrumentation techniques and 
devices, computer diagnosis of disease, computer aided data 
analysis, telemetry, ultrasonic techniques, artificial organs, 
prosthetic devices, biological modeling and simulation. Neces- 
sary biological background information is introduced as needed. 

EE 539 Biological Systems (3-0)3 

[EE 413, EE 445, EE 537] 

A discussion of the application of modern control theory to 
the study of biological systems. Modeling and simulation tech- 
niques are emphasized. Necessary biological background infor- 
mation is introduced as required. 
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EE 545 Coding Theory (3-0)3 

[MA 533] 

Concepts and recent developments in the use of codes for 
error control in data handling systems. Encoding and decoding 
procedures and their implementation in computational algo- 
rithms and hardware organizations are investigated in detail. 

EE 547 Statistical Communication Theory (3-0)3 

[MA 584] 

A study of statistical communication problems. Particular 
topics include the description of signals and noise as stochastic 
processes, optimum smoothing and prediction and statistical 
decision theory. 

EE 548 Information Theory (3-0)3 

[MA 584] 

A study of the probabilistic measure of information transmit- 
ted by information sources, the determination of the information 
handling capacity of communication channels and fundamental 
coding theorems. 

EE 549 Introduction to Lasers and Masers (3-0)3 

[EE 362, EE 461 or equiv.] 

A first course on Lasers and Masers and their applications. 
Classical electromagnetic theory as well as introductory Quan- 
tum Mechanics serve to provide the proper background to engi- 
neering students interested in industrial and scientific laser ap- 
plications. Typical topics include interferometry, liquid crystals 
and fiber optics, harmonic generation, and holography. 

EE 551 Electro-Optics (3-0)3 

[EE 362, EE 461,] 

Principles of optical propagation as described by the Fresnel- 
Kirchhoff Integral and the Rayleigh Integral, concept of trans- 
form theory as applied to optical imaging systems, transform 
theory of conjugate focal plane of lenses in coherent optical sys- 
tems, geometrical optics as described by Newtonian lens formu- 
lae and principles of holographic three-dimensional wavefront 
reconstruction. 

EE 561 Computer Organization and Design (3-0)3 

[EE 411, EE 417] 

A critical examination of the organization of present day dig- 
ital computers from both the software and hardware points of 
view. Computer design with hardware-software trade-off. Com- 
parison of instruction sets, their hardware implementation. Ex- 
amination of the input-output structures of selected examples. 
Multi-processing and parallel processing. Detailed examination 
of a large system and of several mini-computers. Students are 
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expected to simulate certain aspects of the example computers 
on available digital computers. 

EE 563 System Programming (3-0)3 

[EE 417] 

The definition of system programming as programming in a 
multi-user environment. Programming with and for interrupts. 
Reentrant programming, pure procedures. Communication be- 
tween program modules. Nested calls, the push-down stack. 
Recursive program calls. Reentrant interrupt programming. Acti- 
vation records and program sharing. Character and list handling 
routines. Input-output systems. Representative programs of the 
above topics will be programmed by the student in assembly 
language on the HP 2116B computer. 

EE 571 Introduction to Radar Systems (3-0)3 

[EE 439] 

Introduction to both pulsed and C.W. radar systems. Detec- 
tion of radar echoes in noise. The radar equation and its use in 
estimating performance of a radar system. Estimation of range, 
direction and velocity of targets. Moving target indicators (MTI). 
Pulse compression and other advanced techniques. Discussion 
of elements of practical radar systems. 

EE 574 Digital Subsystem Design I (3-0)3 

[EE 417, EE 446] 

The definition of a particular digital subsystem in terms of a 
nested set of smaller subsystems, each performing a subset func- 
tion such as data formating, data buffering, data storage, syn- 
chronization, switching, and specialized algorithms. The rela- 
tionship of the overall system to its environment is used to de- 
velop solution algorithms at the register transfer level. Simula- 
tion of these RTL designs using SIM16 and an evaluation of the 
cost, performance and adaptability of each algorithm in both its 
hardware and software versions is performed as an aid to the 
designer in selecting the most feasible scheme for use in the 
detailed subsystem realization. 

EE 575 Digital Subsystem Design II (3-0)3 

[EE 574] 

An overview of the design process developed in EE 574 with 
emphasis on developing algorithms at the subsystem and subset 
function levels, decomposition of these algorithms into detailed 
RTL flowcharts showing registers, transfer paths, control and tim- 
ing paths. The flowchart is converted to a detailed wiring dia- 
gram for each hardware algorithm with factors such as speed, 
fan-in and fan-out, and the availability of complex logic func- 
tions controlled by the logic family selected. Digital subsystem 
projects include the design, bread-boarding and testing of pe- 
ripheral interfaces or special application subsystems. 
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(3-0)3 


EE 577 State Variable Analysis of Systems 

[EE 362] 

Algebra of matrices, vector spaces and linear transforma- 
tions. Calculus of matrices, matrix functions and the solution of 
differential and difference equations as formulated by the state 
variable characterization of systems. A consideration of canoni- 
cal forms for computer simulation. 

EE 581 Electrodynamics (3-0)3 

[EE 355] 

The main focus of this course is the transient analysis of elec- 
tromechanical devices, including electromechanical transducers 
and ac and dc machines. Topics covered include stored electric 
and magnetic energy, electric and magnetic forces, dynamic 
models of electromechanical devices, solution of differential 
equations to obtain equations of motion, driving point imped- 
ances, transfer functions for linear devices, and methods of ap- 
proximation for nonlinear devices. Applications covered include 
magnetic transducers, piezo-electric transducers, transient analy- 
sis of power systems, and the formulation of mathematical mod- 
els of servomechanism components. 

EE 901 Introduction to Industrial Electricity (3-0)3 

[For Engineering Technology students only] 

An introduction to elementary circuit analysis. The course 
content includes the study of transformers, rotating machines, 
vacuum tubes, transistors, integrated circuits, analog and digital 
devices. 

EE 902 Industrial Electricity Laboratory (1-3)2 

[For Engineering Technology students only] 

I A laboratory experience verifying the concepts of EE 901 and 
an exposure to the measurement of various electrical and me- 
chanical parameters. 

EE 975 Basic Electricity (3-3)4 

[PH 942,45.41] 

[For Engineering Technology students only; 
see Division of Evening Studies Catalog] 

An introduction to electric circuits for students who have a 
background in basic principles of electricity and magnetism. In- 
cludes illustrative laboratory projects. 

EE 978 Basic Electronics (3-0)3 

■I [EE 975] 

[For Engineering Technology students only] 

A background subject in electronics presenting the proper- 
1 ties and applications of vacuum tube and semiconductor de- 
vices. Intended for the student who will use rather than design 
electronic circuits. 
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INDUSTRIAL TECHNOLOGY 


The Industrial Technology program has been designed to 
increase the variety of educational opportunities available to 
undergraduate students at L.T.I. The program's objective is to 
prepare students for professional careers in the rapidly expand- 
ing fields of production, manufacturing and institutional systems. 
Their careers will encompass a broad band of activities touching 
on the one extreme, the engineering sciences and on the other, 
business administration. 


The Industrial Technology Graduate, drawing on both his 
theoretical knowledge and his basic industrial skills, will be in a 
position to direct operations involved in the manufacture of fin- 
ished products and components, to establish and supervise pro- 
duction procedures, to supervise the flow of supplies and prod- 
ucts, and in general to cope with technical and managerial as- 
pects of modern industry and institutions. 


A significant feature of this new program is the possibility to 
incorporate - for academic credit - supervised industrial experi- 
ence. This, together with the theoretical and applied background 
provided by the Institute, will make the graduate of this program 
flexible and capable of adapting to a wide variety of industrial 
organizations and problems. 

The curriculum is a carefully organized interdisciplinary pro- 
gram providing a well-balanced education. Approximately 40% 
of the curriculum pertains to technical subjects such as measure- 
ments, numerical and automatic controls, manufacturing proc- 
esses and operations; 20% of the curriculum consists of busi- 
ness subjects; another 20% relates to the social sciences and 
humanities. The balance lies in the mathematics and science' 
areas. Sufficient electives are provided to permit students to fully 
round out their primary interest or pursue their career goals. 


Because the students in Industrial Technology aspire to a 
large variety of professional goals, a flexible transfer credit policy? 
is maintained. A student without transfer credit or advanced 
standing will take an average of 15 credits per semester. A total ol 
121 credits is necessary for graduation. 
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INDUSTRIAL TECHNOLOGY PROGRAM 


FRESHMAN YEAR 
First Semester 


LL 

111 

English 

(3-0)3 

MA 

101 

College Algebra 

(3-0)3 

ME 

271 

Machine Tool Lab. 

(1-3)2 

PH 

149 

General Physics 

(3-0)3 

FS 

001 

Freshman Seminar 

(1-0)_ 

PE 

101 

Physical Education 

(0-2)1 



Humanistic-Social Elective 

(3-0)3 



Total Hours 

(14-5)15 




Second Semester 


CH 

149 

General Chemistry 

(3-0)3 

LL 

112 

English 

(3-0)3 

MA 

102 

Calculus 

(3-0)3 

ME 

205 

Intro to Eng. Design 

(2-3)3 

PE 

102 

Physical Education 

(0-2)1 



Humanistic-Social Elective 

(3-0)3 



Total Hours 

(14-5)16 




SOPHOMORE YEAR 




First Semester 


BA 

143 

Accounting Management 1 

(3-0)3 

EC 

201 

Economics 1 

(3-0)3 

IT 

201 

Structure of Metals 

(2-3)3 

MA 

201 

Math Analysis 

(3-0)3 



Humanistic-Social Elective 

(3-0)3 



Total Hours 

(14-3)15 



Second Semester 


BA 

144 

Accounting Management II 

(3-0)3 

EC 

202 

Economics II 

(3-0)3 

EE 

901 

Industrial Electronics 

(3-0)3 

IT 

202 

Industrial Computer Science 

(3-0)3 

PL 

211 

Plastics 

(2-2)3 



Total Hours 

(14-2)15 



JUNIOR YEAR 




First Semester 


*A 

371 

Production Principles 

(3-0)3 


902 

Industrial Power Circuits 

(1-3)2 

T 

301 

Ceramics & Composites 

(3-2)4 

; t 

303 

Mechanical Power Transmission 

(2-2)3 

T 

ll 

305 

Manufacturing Processes 

(2-3)3 

1 


Total Hours 

(11-10)15 
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BA 372 

IT 302 

IT 304 

MA 383 

SS 303 


Second Semester 

Production Management 

Instrumentation and Measurement 

Tool & Fixture Design 

Statistics 

Psychology 

Total Hours 


(3-0)3 

(2-2)3 

(1-4)3 

(3-0)3 

(3-0)3 

(12-6)15 


BA 321 

LL 209 

IM 484 

IT 401 


SENIOR YEAR 
First Semester 

Marketing Principles 
Technical Communications 
Statistical Quality Control 
Industrial Environmental Control 
Free Elective* 

Total Hours 


(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(15-0)15 


* ROTC Students may elect AS 401 


Second Semester 


BA 

452 

EC 

414 

IT 

402 

IT 

404 


Industrial Relations 
Engineering Economy 
Manufacturing Operations 
Industrial Automatic Controls 
Free Elective* 

Total Hours 


* ROTC Students may elect AS 402 


(3-0)3 

(3-0)3 

(3-0)3 

(2-2)3 

(3-0)3 

(14-2)15 
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INDUSTRIAL TECHNOLOGY 
COURSE DESCRIPTIONS 

IT 201 Structure of Metals (2-3)3 

A practical study of the structure of metals and the methods 
used to improve their properties for industrial applications. This 
course includes selection, heat treatment and fabrication of met- 
als as well as their preparation and applications for use under 
extreme environmental conditions. 

IT 202 Industrial Computer Science (3-0)3 

A course to familiarize students with two different types of 
programming methods: FORTRAN for use with technical prob- 
lems and COBOL for problems which arise in business and man- 
agement fields. Students are required to execute a number of 
programs on the Institute computer. 

IT 301 Ceramics & Composites (3-2)4 

[IT 201 or PL 211] 

This course is a continuation of the study of materials, it cov- 
ers the third general classification of engineering materials, ce- 
ramics, and the structural potpouri of all engineering materials, 
composites. The study of ceramics will stress the way structure 
controls a material's ultimate properties and how these proper- 
ties enter into the selection of ceramic materials for industrial 
applications. The study of composites will serve as a review of all 
materials and their interactions upon being combined into one 
material. 

IT 302 Instrumentation and Measurement (2-2)3 

[EE 902] 

A course to familiarize students with instruments used in 
process control and product measurement. Topics include time 
constants; measurement of temperature, flow, pressure and lev- 
el; precision measurement; gaging; testing for hardness, surface 
finish, profile and location. Laboratory exercises are coordinated 
with the classroom topics. 

IT 303 Mechanical Power Transmissions (2-2)3 

[Primarily for l.T. Students] 

An introduction to the design or selection of mechanical 
elements used in the transmission of power in industrial ma- 
chines. Topics include shafts, pulleys, gear trains, bearings, 
clutches and brakes. 

IT 304 Tool and Fixture Design (1-4)3 

[ME 205 or equivalent] 

This course introduces students to the field of specialized 
production tools, jigs, gages and fixtures. The theory dimension- 


■ 
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i ^ntml a<; related to production machining is presented. A 
3 nr nnrtion of the course involves the layout and design of jigs 
3 Lture“ and *e “election oi the proper standard parts . 0 , 

these fixtures. 

, T 305 Manufacturing Processes (2 ' 3)3 

[ME 271 or equivalent] 

students participating in this course will gain both a theoreti- 

concerns. 

IT 401 industrial Environmental Control (3 ' 0)3 

In this course students become familiar with the theory and 
In this course stuaen s ironment within enclosed 

undertake a class project encompassing the topics covered 
the course. 

It 402 Manufacturing Operations (3 ‘ 0)3 

[Senior Standing] 

A senior level course dealing with plant layout, materials 
and equipment selection. 

IT 404 Industrial Automatic Controls (2 ' 2)3 

[EE 902, Senior Standing] 

§§si§§ 

wS t ,he P design, assensbiy 
and testing of commercial control systems. 
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MECHANICAL ENGINEERING 


Mechanical engineering is a diversified professional activity. 
The mechanical engineer is called upon to develop new meth- 
ods of energy production.and conversion, transportation, manu- 
facture, and fabrication. 




3 

c* 

lie 

t 

El- 
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Because of the diversification of mechanical engineering, it is 
not possible for a student to master the entire field during a four 
year program. The objective of this curriculum is to provide a 
broad fundamental base from which the graduate can go on to 
develop his skills by either entering general engineering practice 
or pursuing an advanced engineering degree. 

The curriculum is designed to achieve this objective by 
means of a three phase program. 

The first phase consists of acquiring a background in human- 
istic-social studies, and the basic sciences. The purpose of the 
first phase is to broaden the student's outlook and provide a firm 
understanding of fundamentals, develop analytical techniques, 
and to prepare for specific technical subjects. 

The second phase consists of acquiring a knowledge in a 
coherent area of engineering science. The purpose of this phase 
is to form the link between the basic sciences and engineering, 
and to introduce the methodology of engineering analysis, de- 
sign and synthesis. Three areas of engineering science have been 
selected for this phase; namely, applied mechanics (statics, dy- 
namics and mechanics of materials), thermaltransport (thermo- 
dynamics, fluid mechanics and heat transfer), and automatic 
controls (electricity, electronics, and control systems). 

In the final phase of the curriculum, advanced problems and 
topics are considered in engineering design. The purpose of the 
design activity is to develop skill in the use of science and crea- 
tivity to solve engineering problems and thus requires the utili- 
zation of the first two phases. 

A variety of laboratory work is included in the curriculum in 
order to demonstrate the use of the experimental method in the 
solution of engineering problems. 

To permit a degree of specialization, technical electives are 
provided. A staff advisor system is used in order to aid the stu- 
dent in selecting technical electives so that the subjects will be 
consistent with the future career plans of the student. 

This curriculum is accredited by the Engineers' Council for 
Professional Development. 
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MECHANICAL ENGINEERING PROGRAM 




FRESHMAN YEAR 




First Semester 


CH 

1 21 * 

Chemistry 

(3-0)3 

CH 

123 

Chemistry Lab 

(0-3)1 

LL 

111 

English 

(3-0)3 

MA 

131 



or 




MA 

133 

Col. Math 1 or Calculus 1 

(4-0)4 

PH 

141 * 

Physics 

(3-1)3 

FS 

001 

Fresh Seminar 

(1-0)_ 

PE 

101 

Physical Education 

(0-2)1 



Total Hours 

(14-6)15 

*CH 127 Honors Chemistry and PH 147 Honors Physics may be substituted. 



Second Semester 


CH 

122* 

Chemistry 

(3-0)3 

CH 

124 

Chemistry Lab 

(0-3)1 

LL 

112 

English 

(3-0)3 

MA 

132 



or 




MA 

134 

Col. Math II or Calculus II 

(4-0)4 

PH 

144* 

Physics 

(4-1)4 

PE 

102 

Physical Education 

(0-2)1 



Total Hours 

(14-6)16 

*CH 

128 Honors Chemistry and PH 148 Honors Physics may be substituted. 



SOPHOMORE YEAR 




First Semester 


EE 

211 

Fundamentals of Electricity 

(3-0)3 

MA 

231 


(4-0)4 

or 



or 

MA 

233 

Col. Math III or Calculus III 

(3-0)3 

MA 

361 

Digital Computer Programming 

(2-0)2 

ME 

271 

Machine Tool Laboratory 

(1-3)2 

ME 

211 

Mechanics 1 

(3-0)3 

PH 

245* 

Physics 

(4-1)4 


Total Hours (17-4)18 or 17 


* PH 247 Honors Physics may be substituted. 


Second Semester 


EE 

212 

Introductory Electronics 

(3-0)3 

MA 

232 


(4-0)4 

or 



or 

MA 

234 

Col. Math IV or Calculus IV 

(3-0)3 

ME 

205 

Intro, to Mechanical Design 

(2-3)3 

ME 

206 

Mechanical Engineering Lab. 1 

(0-3)1 

ME 

220 

Mechanics of Materials 1 

(3-0)3 

ME 

242 

Thermodynamics 

(3-0)3 



Total Hours 

(17-4)18 or (16-4)17 
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JUNIOR YEAR 
First Semester 


EC 

201 

Economics 1 

(3-0)3 

MA 

301 

Advanced Calculus for Applications 

(3-0)3 

ME 

307 

Mechanical Engineering Laboratory II 

(0-3)1 

ME 

309 

Dynamics 1 

(3-0)3 

ME 

382 

Fluid Mechanics 

(3-0)3 

ME 

395 

Materials Science 

(3-0)3 



Total Hours 

(15-3)16 



Second Semester 


EC 

202 

Economics II 

(3-0)3 

ME 

308 

Mech. Eng. Lab III 

(0-3)1 

ME 

320 

Machine Design 1 

(2-3)3 

ME 

343 

Heat Transfer 

(3-0)3 

ME 

354 

Dynamics Systems 

(3-0)3 



Humanistic-Social Elective 

3 



Total Hours 

16 


I 




SENIOR YEAR 

First Semester 


ME 

407 

Mechanical Engineering Laboratory IV 

(0-3)1 

,) 

453 

Senior Project 1 

(0-3)1 

H ^ 

Of ' 

497 

Automatic Control Systems 

(3-0)3 


Humanistic-Social Elective* 

3 

\W y 


Humanistic-Social Elective 

3 

« 

IB 1 


Technical Elective 

3 


Free Elective 

3 

313 } 


Total credit hours 

17 

ROTC students 

may elect AS 401 






Second Semester 



[IE 

413 

Gas Dynamics 


1-0 



or 

(3-0)3 

m 

IE 

474 

Thermodynamic Applications 


01 

IE 

454 

Senior Project II 

(0-6)2 

1.(1 ’ 



Technical Elective 

3 

%33 



Technical Elective 

3 

in 11 



Humanistic-Social Elective* 

3 

,u*j ' 
(5-0I 



Free Elective 

3 




Total credit hours 

17 


(OTC students 

may elect AS 402 
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APPROVED TECHNICAL ELECTIVES 


EC 

414 

Engineering Economy 

(3-0)3 

MA 

302 

Advanced Calculus for Applications 

(3-0)3 

MA 

362 

Numerical Analysis 

(3-0)3 

MA 

452 

Application of Numerical Analysis 

(3-0)3 

ME 

419 

Nondestructive Evaluation Techniques 

(3-0)3 

ME 

422 

Machine Design II 

(2-3)3 

ME 

428 

Kinematic Mechanism Synthesis 

(3-0)3 

ME 

462 

Engineering Analysis 

(3-0)3 

ME 

468 

Fluid Machinery 

(3-0)3 

ME 

472 

Experimental Stress Analysis 

(2-3)3 

ME 

473 

Mechanics of Materials II 

(3-0)3 

ME 

475 

Physical Metallurgy 

(3-0)3 

ME 

477 

Composite Materials 

(3-0)3 

ME 

480 

Advanced Projects in Systems and Design 

(1-6)3 

ME 

483 

Aerodynamics 

(3-0)3 

ME 

488 

Environmental Conditioning 

(3-0)3 

ME 

500 

Series subjects open to undergraduates by 
Department Approval. 



Other subjects may be taken as Technical Electives with the approval of the 
Advisor. 


MECHANICAL ENGINEERING 
COURSE DESCRIPTIONS 

ME 201 Graphics (1-0)1 

The technique of communicating engineering information 
and concepts by means of orthographic drawings, pictorial views 
and sketches. Charts, graphs, graphical calculus, fundamentals of 
descriptive geometry. 

ME 205 Introduction to Engineering Design (2-3)3 

[ME 271] 

The process of mechanical design, with emphasis on graphi- 
cal communication and layout. Lectures on design, drawing, 
dimensioning, fasteners, gears, cams, bearings and manufactur- 
ing techniques. Laboratory experiences in sketching, layout and 
design drawing. Demonstrations of machine tool operations in- 
cluding numerical control. Students must complete a compre- 


hensive design project. 

ME 206 Mechanical Engineering Laboratory I (3-0)1 

[ME 220, ME 242 Concurrently] 

A series of laboratory experiments which supplement the 
simultaneous classroom activities in mechanics of materials and 
thermodynamics. 

ME 211 Mechanics I (3-0)3 

[MA 132 or MA 134; PH 141] 


Vector concepts of force and the moment of a force; the 
equilibrium requirements for rigid and deformable bodies. Force 
and deformation analysis including statically indeterminate situa- * 


132 
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tions. The concept of stress and strain at a point. The stress- 
strain-temperature relations. Virtual Work. 


ME 212 Introductory Mechanics (4-0)4 

[MA 232 or MA 234; PH 144] 

Study of deformable solids, respond to mechanical loading, 
stress, strain, and elastic moduli for various materials. The study 
of dynamics and kinematics, Newton's second law including 
momentum and energy forms. Applications include rigid body 
motion, colliding particles, vibrating systems and electrical ana- 
logues, and central force systems. 


ME 215 Analytic Mechanics I (3-0)3 

[MA 132 or MA 134; PH 141] 

[Primarily for CN, and PL students] 

Statics and an introduction to mechanics of materials. Topics 
include vectors; force systems; moments; friction; moment of 
inertia; stress and strain in tension, compression, and torsion; 
principal stresses; and shear and moment relations. 

ME 216 Analytic Mechanics II (3-0)3 

[ME 215] 

[Primarily for CN, and PL students] 

Dynamics and mechanics of materials. Topics include beam 
deflection; eccentric loadings; column theories; kinematics of 
particles and rigid bodies; kinetics of rigid bodies; principles of 
work, energy, impulse, and momentum; and periodic motions. 

ME 220 Mechanics of Materials I (3-0)3 

[MA 231 orMA 233; ME 211] 

Stress and deformation analysis of bodies under axial, tor- 
sional, flexural, and combined loading. Composite materials, 
j Energy methods. Buckling. 

ME 242 Thermodynamics (3-0)3 

[MA 231 or MA 233; PH 144] 


II 

ie 

id 


A detailed development of the first and second Law as ap- 
plied to an open and closed system in steady and unsteady flow. 
Thermodynamic properties of pure substances, condensible 
vapors and the perfect gas. The concept of entropy, reversibility, 
irreversibility, and availability. Energy Conversion cycles. 


1)3 




ME 271 Machine Tool Laboratory (1-3)2 

Lectures, demonstrations and laboratory experience in ma- 
terial processing. The student becomes familiar with the purpose 
and operation of industrial machine tools for turning, grinding, 
mill, shaping, and electrical discharge machining. Design and 
programming for numerical control, foundry practice, die-cast- 
ing, welding. 
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ME 307 Mechanical Engineering Laboratory II (0-3)1 

[ME 309, ME 382, ME 395, all concurrently] 

A series of laboratory experiments which supplement the 
simultaneous classroom activities in dynamics, fluid mechanics 
and materials science. 

ME 308 Mechanical Engineering Laboratory III (0-3)1 

[ME 343, ME 354, both concurrently] 

A series of laboratory experiments which supplement the 
simultaneous classroom activities in dynamics systems and heat 
transfer. 

ME 309 Dynamics I (3-0)3 

[MA 232 or MA 234; ME 211, PH 144] 

Vector development of kinematics of a particle with respect * 
to fixed and moving coordinate systems of one, two, and three 
dimensions. The dynamics of a particle, system of particles, and 
rigid bodies. Angular momentum and the inertial properties of i e 
rigid bodies. Euler's Equations. Energy, impulse and momentum, I rs 

pl 

ME 315 Applied Mechanics (3-0)3/ 9 

[MA 132 orMA 134; PH 141] 

[Primarily for IM students] M 

The fundamentals of statics, including such topics as force 
systems, laws of equilibrium, friction, centers of gravity, mo- 
ments of inertia, and an introduction to dynamics. 

»i 

ME 320 Machine Design I (2-3)3 ! 

[ME 220] f 

The principles of mechanics and commonly used theories of 
failure are applied to the analysis and design of typical machine 
elements which are subjected to various loading conditions. ^ 
Laboratory work requires the solution of comprehensive ma- 
chine design problems that illustrate the close relationship be- dt 
tween analysis and synthesis in design. Methods of writing clear d 
and coherent design reports are emphasized. le ' 

ME 

ME 343 Heat Transfer (3-0)3 

[ME 242 or ME 347; ME 382 concurrently] 

Theory and application of steady and transient heat conduc- 
tion in solids. Mathematical development of hydrodynamic ancf ^ 
thermal boundary layer theory. Forced convection, natural j«| 
convection, heat exchangers. Development of thermal radiation- 1 Uq 
with application to heat exchange between non-black bodies, Ilfet 
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ME 344 


(3-0)3 


Heat and Power 

[MA 132 or MA 134] 

[Primarily for IM students] 

The principles of thermodynamics, properties of steam and 
its utilization in manufacturing processes, and a brief treatment 
of power plants and heating and ventilating equipment. 

ME 347 Elements of Thermodynamics (3-0)3 

and Heat Transfer 

[MA 231 or MA 233; PH 144] 

[Primarily for CE and EE students] 

A study of the first and second law of thermodynamics with 
application to system and changes of state. Heat transfer by con- 
duction, convection, and radiation. Steady and unsteady cases. 

ME 354 Dynamic Systems (3-0)3 

[MA 301, ME 309] 

Unified approach to the modeling of simple mechanical, 
electrical, thermal and fluid systems. Transient and steady-state 
response of first and second order systems via classical and La- 
place transform techniques. Supporting laboratory exercises 
emphasize real system behavior and associated physical meas- 
urement problems; error analysis. 

ME 372 Strength of Materials (3-0)3 

[ME 315] 

[Primarily for IM students] 

The fundamentals of stress, including such topics as torsion, 
axial force, shear, bending moment, combined stresses. 

ME 373 Mold and Die Design (2-3)3 

[Primarily for PL and IT students] 

The fundamentals and basic principles of mold and die de- 
sign for injection, compression, transfer, thermoforming and ex- 
trusion processes. Design considerations will include metal 
selection, runner and gate construction for the various polymeric 
materials. Laboratory will consist of actual design of a mold or 
die, with emphasis on relative drafting. 

ME 376 Mold Design and Construction (0-3)1 

[ME 271, ME 373] 

[Primarily for PL and IT students] 

A study of the basic types of plastic molding machines along 
with the basic principles of mold design and construction. The 
design and construction of simple molds is carried out by actual 
laboratory work for use on the machines in the Department of 
Plastics Technology. 


ME 377 Elements of Materials Science (2-0)2 

[Primarily for IM students] 

Introduction to mechanical, electrical, thermal, and chemical 
properties of materials. Primary and secondary interatomic at- 
tractive forces, crystal structures, deformation of metals, strain 
hardening and solid solutions. Properties of ceramic phases and 
organic materials are considered together with reaction rates, 
corrosion, and stability of materials under service stresses. 

ME 382 Fluid Mechanics I (3-0)3 

[ME 211; MA 301 concurrently] 

Development of basic fluid mechanical relations; continuity, 
momentum, and Bernoulli equations. Emphasis on control vol- 
ume approach to problem solving. Hydrostatics. Boundary layer 
concept, separation, Reynolds number, fluid dynamic drag. An- 
gular momentum principles with application to turbomachinery. 

ME 395 Materials Science (3-0)3 

[CH 122, PH 144] 

Materials for use in engineering applications are presented 
in general terms of their mechanical behavior, the thermody- 
namics of their structures, and their properties as related to their 1 
atomic and crystalline structure. The specific differences and 
similarities between metals, polymers and ceramics are empha- B n 
sized. Ig 

ME 407 Mechanical Engineering Laboratory IV (0-3)1 

[ME 497; ME 413 or ME 474 concurrently] 

A series of laboratory experiments which supplement the 
simultaneous activities in gas dynamics, thermodynamics and M 
automatic controls. 

ME 413 Gas Dynamics (3-0)3 

[ME 242, ME 382] H 

sul 

Extension of basic fluid mechanical equations of motion to L 
inviscid, compressible flows. One-dimensional, steady flows with 
area change. Fanno and Rayleigh flows. Normal and oblique 
shocks. Prandtl-Meyer expansion. 


ME 417 Dynamics II (3-0)3 

[ME 354] ljj r ® 

Generalized coordinates and Lagranges' Equations. Solutions 
to both linear and nonlinear one degree-of-freedom mechanical i 
systems. Phase plane techniques and multi-degree-of-freedom 
systems. 


ME 419 


(3-0)3 


Nondestructive Evaluation Techniques 

[Senior Standing] 

The nondestructive evaluation of materials and processes by 


to 


H 


penetrating radiations, such as sonic, magnetic, thermal, and 
electrical, and the abilities and limitations of each. Particular 
emphasis is placed upon the analysis and correlation of the in- 
teractions of these energy forms with material properties and 
processes. Flaw detection; process improvement, control, and 
monitoring; and measurement of mechanical, physical, chemical 
and metallurgical properties. 

ME 422 Machine Design II (2-3)3 

[ME 320] 

A continuation of ME 320. Laboratory problems emphasize 
aspects of the overall design process; the use of the layout tool 
in machine design; the compromise between theoretical and 
practical considerations; optimum design criteria. 

ME 424 Case Studies in Design (1-3)2 

[ME 320] 

Case studies of design problems from the case study library 
are investigated by the entire class. Smaller groups are then 
formed to study current industrial design problems. Reports on 
the studies are presented to the class. 

ME 428 Kinematic Mechanism Synthesis (3-0)3 

Methods of designing mechanisms to convert given input 
motions to required output motions. Topics include function 
generation, coupler curves, position coordination, and spatial 
mechanisms. Problems are designed for solution by graphical 
methods, by computer solution using the analog and digital 
computers. 

ME 453 Senior Project I (0-3)1 

[Senior Standing] 

Direct engineering experience in planning, executing, and 
reporting of an individual project selected by the student in con- 
sultation with the M.E. Staff Members. The first term is devoted 
to problem definition, solution synthesis and design analysis. 

ME 454 Senior Projects II (0-6)2 

[ME 453] 

A continuation of ME 453. The second term is devoted to 
trade off and optimization, contruction, testing, evaluation and 
reporting. 

ME 462 Engineering Analysis (3-0)3 

[Senior Standing] 

A study of the methods used in engineering analysis with 
emphasis on the basic types of underlying mathematics. Catego- 
ries of successful engineering models, and the techniques for 
applying these models to contemporary problems of an interdis- 
ciplinary nature. 
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ME 468 


(3-0)3 


Fluid Machinery 

[ME 242, ME 382] 

Review of thermodynamic principles, incompressible and 
compressible fluid mechanics. Classical turbine theory, (one- 
dimensional treatment). Cascade mechanics. Thin air-foil theory. 
Flow in three dimensions. Loss mechanism; boundary layers; 
cavitation. 

ME 472 Experimental Stress Analysis (2-3)3 

[ME 220] 

An introduction to the Theory of Elasticity; the determina- 
tion of stress and strain distribution by experimental methods. 
Photoelasticity, birefringent coatings, brittle coatings, analogies, 
strain gage applications, rosette analysis. 

ME 473 Mechanics of Materials II (3-0)3 

[MA 301, ME 220] 

The state of stress at a point; theories of failure by yielding; 
energy methods; inelastic buckling; buckling of tubes; shear 
center, unsymmetrical bending; curved flexural members; tor- 
sional resistance in non-circular sections. 

ME 474 Thermodynamics Applications (3-0)3 

[ME 242] 

Application of basic laws of thermodynamics to power and 
refrigeration cycles. Mixtures of ideal gases, and air-water vapor 
mixtures with application to air conditioning. Combustion. Flow 
of a compressible fluid through a nozzle. Mach number, chok- 
ing, normal shock. 

ME 475 Physical Metallurgy (3-0)3 

[ME 395] 

A detailed study of the theories discussed in materials sci- 
ence as they apply more specifically to metals. These include dis- 
location and slip phonomena, recrystallization and grain growth, 
diffusion, precipitation hardening, solidification of metals, mar- 
tensite reactions, X-Ray diffraction and fracture. 

ME 477 Composite Materials (3-0)3 

[ME 220, ME 395] 

The course devotes attention to various types of composite 
materials used in modern industries. Both particulate and fiber 
reinforced materials are studied from fabrication, application, 
analysis and design view-points. 

ME 480 Advanced Projects in Systems and Design (1-6)3 

[Senior Standing] 

For the student desiring to carry on substantial projects of his 
own choosing in the areas of engineering design, svstems or 
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automatic controls. Special lectures and seminars to be arranged 
when appropriate. Projects arranged on an individual basis in 
consultation with instructor. 

ME 483 Aerodynamics (3-0)3 

[ME 382] 

Fundamentals of subsonic aerodynamics. Atmosphere mod- 
els. Airfoil data, and lift and drag of aircraft components. Three 
dimensional wing theory and aspect ratio corrections. Aircraft 
performance, with an introduction to jet propulsion. 

ME 488 Environmental Conditioning (3-0)3 

[ME 242 or ME 347] 

The control of thermal environment within enclosed spaces 
including transfer of heat and work energy. Refrigeration cycles, 
heating, humidification, dehumidification and mixtures. Design 
of conditioned spaces. 

ME 497 Automatic Control Systems (3-0)3 

[ME 354] 

Concept of open and feedback control systems. Use of block 
diagram and transfer functions for system representation. Analyt- 
ical techniques for evaluation of system performance, transient 
and steady state response, stability and compensation. Consider- 
ation of hydraulic, pneumatic and electromechanical control sys- 
tems. 

ME 530 Ultrasound, A Nondestructive Evaluation (2-3)3 

Method 

[ME 395] 

Propagation characteristics of ultrasound are developed and 
analyzed to indicate usefulness as a nondestructive method of 
evaluation. Equipment for generation detection and display. 
Scientific and engineering applications using velocity and atten- 
uation measurements are stressed. 

ME 531 Advanced Thermodynamics (3-0)3 

[ME 242, MA 301] 

A comprehensive treatment of the classical first and second 
law. Availability, criteria of equilibrium, heterogenous systems, 
mixtures and solutions, chemical equilibrium. Introduction to 
statistical methods as applied to evaluation of thermodynamic 
properties. 


ME 534 Transport Processes (3-0)3 

I [ME 343] 

Diffusive and convective transport of mass, momentum and 
is j energy. Free and forced convection in laminar and turbulent 
)f i flows. High velocity flows, ablation, boiling and condensation. 
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ME 535 


(3-0)3 


Advanced Heat Transfer 

[ME 343] 

Heat conduction: analytical and numerical solutions. Ther- 
mal stresses. Laws of thermal radiations. Combined modes of 
heat transfer. Heat transfer in the environment and in biological 
systems. Thermal pollution. 

ME 541 Advanced Fluid Mechanics (3-0)3 

[ME 382] 

Basic equations of incompressible flow. Flow in open chan- 
nels. Water waves. Flow over airfoil; lift and drag. Creeping flow 
and theory of lubrication. Boundary layer. Introduction to the 
statistical theory of turbulence. Experimental techniques. 

ME 542 Advanced Gas Dynamics (3-0)3 

[ME 382, ME 382] 

Equations of motion for inviscid, compressible fluid. One- 
dimensional steady flow with area change, friction, heat transfer 
and combustion. Shock waves. Unsteady flows and wave phe- 
nomena. Similarity, characteristics, small disturbances, approxi- 
mation procedures. 

ME 544 Acoustics (3-0)3 

Fundamentals of the propagation of sound in fluids, solids 
and structures. Included will be a development of the basic con- 
cepts and equations and the application of these to special top- 
ics such as physiology, underwater acoustics, and sound control. 

ME 546 Energy Conversion (3-0)3 

[EE 212, MA 302, ME 343] 

Concepts of thermodynamics pertaining to energy conver- 
sion, irreversible thermodynamics. Solid-state phenomena in- 
volved in conversion processes; energy forms, equations of 
states and energy fields. Selected topics in direct energy conver- 
sion systems. 

ME 552 Continuum Mechanics (3-0)3 

[ME 220, ME 242, ME 382] 

Stress and deformation in a continuum in tensor notation. 
Fundamental laws of mechanics and thermodynamics. Applica- 
tions to elastic, viscous and viscoelastic substances. 
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ME 554 


(3-0)3 


Theory of Elasticity 

[ME 473, ME 551] 

Formulation of the problem of elastic equilibrium. Torsion 
and flexure of prismatic bars, contact stresses, plane stress, plain 
strain and stress concentrations. 


f 1 20 

ME 556 Theory of Inelastic Continuum (3-0)3 

[ME 473, ME 551] 

Development of the constitutive equations governing inelas- 
tic (anelastic, viscoelastic, plastic and visco-plastic) deformations. 
Theorems and boundary valve problems as applied to inelastic 
continua. 


ME 558 Plates and Shells (3-0)3 

Variational methods are utilized to derive the plate and shell 
equilibrium equations including nonlinear effects and inertia 
terms. Solutions to bending, buckling, and vibration problems 
are obtained for rectangular and circular plates. The membrane 
theory of shells as well as the general theory is investigated and 
solutions are obtained for a variety of practical shell problems. 


ME 562 Advanced Dynamics (3-0)3 

[ME 417] 

Dynamics of mechanical systems by use of direct and varia- 
tional methods. Three-dimensional rigid body dynamics, and 
vibrations of lumped parameter and continuous systems. Nonlin- 
ear and self-excited oscillations. Stability. 


ME 564 Structural Dynamics (3-0)3 

[ME 417] 

Response of complex structures to deterministic and random 
excitations. Exact and approximate normal modes by energy, and 
by differential and integral methods. Proportional and non- 
proportional damping. 
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PLASTICS TECHNOLOGY 

The objective of this curriculum is to prepare the graduate 
for a professional career in the field of high polymers. In order 
that he may cope effectively with the many diversified problems 
confronting the expanding plastics industry, strong emphasis is 
placed on the study of engineering and chemical principles in- 
volved in design, processing, and fabrication of polymeric mate- 
rials. 

However, the close relationship existing between the physi- 
cal behavior and chemical structure of polymers makes it man- 
datory to include a number of chemistry courses not traditionally 
found in most engineering curricula. 

Subjects dealing with polymer properties, statistics and qual- 
ity control augment the basic courses in mathematics, sciences 
and engineering to round out a well-balanced program in Plas- 
tics Technology. 

Students electing Plastics Technology are privileged to be- 
come affiliated with the first student chapter of the international 
Society of Plastics Engineers, an opportunity which affords every 
student member an early and rewarding professional association. 


PLASTICS TECHNOLOGY PROGRAM 

FRESHMAN YEAR 


First Semester 


CH* 

121 

Chemistry 

(3-0)3 

CH 

123 

Chemistry Lab. 

(0-3)1 

LL 

111 

English 

College Math. 1. 

(3-0)3 

MA 

131 

(4-0)4 

or 

MA 

133 

Calculus 1 

(4-0)4 

PH 

141 * 

Physics 

(3-1)3 

FS 

001 

Frosh Seminar 

(1-0)_ 

PE 

101 

Physical Education 

(0-2)1 


Total Hours (14-6)15 '■ 


*CH 127 Honors Chemistry and PH 147 Honors Physics may be substituted 


CH 

126’ 

Second Semester 

Chemistry 

(3-0)3 

CH 

124 

Chemistry Lab. 

(0-3)1 i 

LL 

112 

English 

(3-0)3 

MA 

132 

College Math. II 

(4-0)4 

or 

MA 

134 

Calculus II 

(4-0)4 

PH 

142* 

Physics 

(3-1)3 

PE 

102 

Physical Education 

(0-2)1 j 



Total Hours 

(13-6)15 

’CH 128 Honors Chemistry and PH 148 Honors Physics may be substituted 
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SOHPOMORE YEAR 
First Semester 


CH 

223 

Introductory Organic Chemistry 1 

(3-0)3 

CH 

225 

Introductory Organic Chemistry Lab. 1 

(0-4)1 

MA 

231 

College Mathematics III 

(4-0)4 

or 

MA 

233 

Calculus III 

(3-0)3 

ME 

215 

Analytic Mechanics 1 

(3-0)3 

PH 

243* 

Physics 

(3-1)3 

PL 

201 

Polymeric Materials 1 

(2-2)3 



Total credit hours 16 or 17 

*PH 247 Honors Physics may be substituted 




Second Semester 


CH 

224 

Introductory Organic Chemistry II 

(3-0)3 

Ch 

226 

Introductory Organic Chemistry Lab. II 

(0-4)1 

ME 

216 

Analytic Mechanics II 

(3-0)3 

PL 

202 

Polymeric Materials II 

(2-2)3 

PL 

204 

Process Control Systems 

(3-0)3 



Humanistic — Social Elective 

3 



Total credit hours 

16 



JUNIOR YEAR 

First Semester 


CH 

335 

Principles of Physical Chemistry 

(3-0)3 

CH 

337 

Principles of Physical Chemistry Lab. 

(0-3)1 

EC 

201 

Economics 1 

(3-0)3 

PL 

301 

Polymeric Materials III 

(2-2)3 

PL 

373 

Plastics Mold Engineering 1 

(2-2)3 



Technical Elective 

3 



Total credit hours 

16 



Second Semester 


CH 

336 

Principles of Physical Chemistry 

(3-0)3 

CH 

338 

Principles of Physical Chemistry Lab. 

(0-3)1 

EC 

202 

Economics II 

(3-0)3 

PL 

302 

Polymeric Materials IV 

(2-2)3 



Humanistic — Social Elective 

3 



Technical Elective 

3 



Total credit hours 

16 



SENIOR YEAR 

First Semester 


CH 

403 

Introductory Physical Chemistry of Macromolecules 

(3-0)3 

CH 

405 

Polymer Laboratory 1 

(0-4)1 

PL 

401 

Plastics Technology 

(3-0)3 

PL 

403 

Physical Properties of Polymers 

(2-2)3 

PL 

405 

Methods of Polymer Characterization 

(2-0)2 

PL 

411 

Plastics Seminar 

(1-0)1 



Humanistic — Social Elective* 

3 



Total credit hours 

16 


*ROTC students may elect AS 401 


143 


Second Semester 


CH 

404 

Introductory Organic Chemistry of Macromolecules 

(3-0)3 

CH 

406 

Polymer Laboratory II 

(0-4)1 

PL 

402 

Plastics Technology 

(3-0)3 

PL 

404 

Physical Properties of Polymers 

(2-2)3 

PL 

412 

Plastics Seminar 

(1-0)1 



Humanistic — Social Elective* 

3 



Free Elective 

3 


Total credit hours 17 


*ROTC students may elect AS 402 



LL 

210 

Recommended Technical Elective 

Technical and Scientific Communication 

(3-0)3 

MA 

361 

Digital Computer Programming 

(2-0)2 

MA 

383 

Statistical Methods 

(3-0)3 

ME 

271 

Machine Tool Laboratory 

(1-3)2 

ME 

395 

Material Science 

(3-0)3 

PL 

376 

Plastics Mold Engineering II 

(2-2)3 

PL 

406 

Polymer Structure, Properties, and Applications 

(3-0)3 

PL 

413 

Senior Projects 1 

(0-2)1 

PL 

414 

Senior Projects II 

(0-2)1 

PL 

507 

Plastics Industry Organization 

(3-0)3 



PLASTICS TECHNOLOGY 


COURSE DESCRIPTIONS 


PL 201 Polymeric Materials I (2-2)3 

A descriptive subject to acquaint the student with plastics as 
a class of materials. The history, classification, definition, raw 
materials, methods of manufacture, properties and uses of poly- 
meric materials. Introduction to laboratory methods in the proc- 
essing and fabrication of plastics materials. 

PL 202 Polymeric Materials II (2-2)3 

[PL 201 or Permission of Instructor] 

A continuation of PL 201. Emphasis is placed on the engi- 
neering thermoplastics. Polymers for thermal extremes as well as 
many of the newer high performance plastics are also discussed. 
Introductory laboratory instruction is continued. 

PL 204 Process Control Systems (3-0)3 

[PH 142 or PH 148 or Permission of Instructor] 

Basic principles of control systems used with plastics proc- 
essing equipment. Included are hydraulic, pneumatic, electro- 
mechanical, pressure and temperature control devices. 

PL 211 Plastics Material Science (2-2)3 

[Primarily for Industrial Technology majors] 

Discussion of the historical development of polymeric ma- 
terials, related classification systems, and methods of manufac- 
ture. Survey of the more prominent resin families with particular 
emphasis on the engineering plastics. Review of end-use appli- 
cations with respect to pricing, processing, and performance. 

PL 301 Polymeric Materials III (2-2)3 

[PL 201, PL 202 or Permission of Instructor] 

Analysis of additives including stabilizers, plasticizers, bio- 
cides, release agents, flame retardants, colarants and foaming 
agents as well as modifiers, fillers and reinforcing agents. Labora- 
tory instruction of a more advanced nature in the processing and 
fabrication of plastics molding materials is introduced. 

PL 302 Polymeric Materials IV (2-2)3 

[PL 301 or Permission of Instructor] 

Discussion of compounding techniques and the evaluation 
and development of typical plastics molding compounds. Survey 
of materials for reinforced plastics and composites, film and 
sheeting, adhesives, and non-plastics applications of polymers. 
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PL 371 


(2-2)3 


Introduction to Plastics Mold 
and Die Design Principles 

[Primarily for Industrial Technology Majors] 

Course work entails primary exploration of the fundamental 
principles of mold and die design. Emphasis is placed in an in- 
tradisciplinary approach to mold design to include the interrela- 
tionships of materials processing, product design, mold and die 
design/construction, and design communications. Laboratory 
consists of case study approach to the lecture material, and the 
design of simple molds. 

PL 373 Plastics Mold Engineering I (2-2)3 

Course work entails the introduction to the fundamentals of 
plastics mold and die engineering with the objective to develop 
an overall appreciation of the mold engineer's job. Emphasis is 
placed on an intradisciplinary approach to mold engineering to 
include the interrelationships of polymeric materials processing, 
plastics product design, mold and die design/construction, and 
design communications. Laboratory consists of the actual design 
of a mold or mold components with emphasis on mechanical 
drawing in design communications. 

PL 376 Plastics Mold Engineering II (2-2)3 

[PL 373] 

Course work entails indepth exploration of the fundamental 
principles of plastics mold and die engineering to include cavity 
design, material feed "systems", rheology and orientation within 
the mold, ejection systems, parting surfaces, mold "action", and 
thermodynamic considerations. Emphasis is placed on injection 
and "prototype" mold design. Laboratory consists of case study 
approach to the lecture material, and the design and construc- 
tion of prototype molds. 

PL 401 Plastics Technology (3-0)3 

A theoretical and practical study of plastics process engi- 
neering. Correlation of composition, processing and fabrication 
with mold, product and equipment design. 

PL 402 Plastics Technology (3-0)3 

A continuation of PL 401 

PL 403 Physical Properties of Polymers (2-2)3 

[Open to seniors only] 

Introduction to basic mechanical properties of polymers as 
linear viscoelastic materials. Concepts of creep, stress relaxation, 
and superposition principles emphasized. Important material 
parameters are obtained in laboratory sessions. 
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PL 404 Physical Properties of Polymers (2-2)3 

[PL 403] 

Dynamic mechanical behavior, interrelations between var- 
ious properties, electrical behavior, miscellaneous mechanical 
properties, optical properties. 

PL 405 Methods of Polymer Characterization (2-0)2 

[Open to seniors only] 

Survey of physical techniques used in the characterization of 
polymeric materials with respect to molecular weight, molecular 
weight distribution, stereo regularity, branching, glass and other 
transitions, ordering, crystallinity, orientation, fine structure and 
cross linking. 

PL 406 Polymer Structure (3-0)3 

[Permission of Instructor] 

The fundamental relationships between molecular structure, 
properties and end-use applications of plastics materials will be 
explored in detail. Molecular structural features include chemi- 
cal composition, molecular size and flexibility, intermolecular 
order and binding, and supermolecular structure. Properties in- 
clude processability, mechanical, acoustic, thermal, electrical, 
optical and chemical properties, price, and balance of proper- 
ties. Applications include rigid solids, flexible solids, foams, 
films, and non-plastic applications. 

PL 409 Senior Research in Plastics (1-6)3 

[Permission of Instructor] 

Individual research projects in plastics chemistry, properties, 
processing, products, and industry organization. Students will 
review the existing literature, obtain materials and equipment, 
plan and carry out research programs and submit final reports 
for publication. 

PL 410 Senior Research in Plastics (1-6)3 

Continuation of PL 409. 

PL 411 Plastics Seminar (1-0)1 

Informal discussions based on literature study conducted by 
the individual of topics in or related to Plastics Technology. 

PL 412 Plastics Seminar (1-0)1 

A continuation of PL 411. 

PL 413 Senior Projects I (0-2)1 

Assignment of senior projects designed to develop the stu- 
dent's ability to organize and conduct investigations of materials 
performance and processing techniques. 

PL 414 Senior Projects II (0-2)1 

A continuation of PL 413. 
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PL 502 


(3-0)3 


New Plastics Processing Techniques 

[Permission of Instructor] 

Critical examination of new plastics processing techniques 
appearing in the research literature and being commercialized in 
the plastics industry. 

PL 503 Mechanical Behavior of Polymers (3-0)3 

[Permission of Instructor] 

Mechanical properties of bulk polymers as a class of engi- j 
neering materials. Linear viscoelasticity and its application to re- 
laxation, creep, dynamic and stress/strain response phenomena. 

The principles of time/temperature superposition, the relation 
between the chemical/physical structure of polymers and their 
utilization as plastics, elastomers, and fibers. Survey of methods 
of molecular characterization. The effect of molecular weight, 
molecular weight distribution, branching, cross-linking, order 
and crystallinity on bulk properties. Statistical mechanical formu- 
lation of rubber elasticity. Ultimate and/or failure behavior of 
polymeric materials and their interpretation on the molecular 
level. 

PL 504 Processing, Morphology, and Properties (3-0)3 

[Prerequisite: PL 503] 

Effect of processing conditions on polymer fine structure and 
morphology, and the attendant changes in mechanical and phys- 
ical properties. Theoretical interpretation of the interrelat- 
ionships involved. 

PL 507 Plastics Industry Organization (3-0)3 

[Permission of Instructor] 

Economics of producing plastics raw materials and convert- 
ing them into end products, from research and development to 
plant construction, operation, and marketing. Market analysis of 
plastics production, processing, and consumer patterns; com- 
mercial development, sales, and technical service. Organization 
of the plastics industry for research and development, specialty 
and commodity production, profit and growth. 

PL 509- 

510 Plastics Processing Theory (3-0) (3-0)6 

[Permission of Instructor] 

Principles of heat transfer, rheology, mixing, crystallization, 
and chemical reactions involved in the processing of plastics, 
and their applications to plastics process engineering. 

PL 511 Multiphase Polymer Systems (3-0)3 

[Permission of Instructor] 

Compatibility of polymer blends, block and graft copoly- , 
mers. Morphology of semicompatible systems, and theoretical 
relationships between structure and properties. Practical systems ( 
in development and production. 
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PL 512 Plastics Foams (3-0)3 

[Permission of Instructor] 

Preparation, structure, and properties of plastics foams. 
Practical systems in development and production. Properties, 
applications, and markets for plastics foams and products made 
from them. 

PL 513 New Plastics Materials (3-0)3 

[Permission of Instructor] 

Critical examination of the new plastics materials appearing 
in the research literature and being field-tested for commerciali- 
zation in the plastics industry. 

PL 516 Composite Materials (3-0)3 

[Permission of Instructor] 

The potential of composites as a class of materials, and the 
uniqueness of the mechanical/physical properties realizable. 
Fundamental concepts underlying those properties, with particu- 
lar emphasis on fibrous reinforced plastics. Survey of matrices, 
reinforcements, and prediction of composite properties from a 
knowledge of the properties from a knowledge of the properties 
and topology of constituent materials. Factors affecting ultimate 
strength and fatigue behavior. 

PL 518 Product Design (3-0)3 

[Permission of Instructor] 

Theoretical principles and sound engineering practice in- 
volved in the design of new end products made from polymers, 
applying the total systems approach to the balance between 
product design, choice of materials, and process technique, as 
they affect competitive choice for commercial success. 

PL 519 Plastics Characterization (2-0)2 

[Permission of Instructor] 

Survey of the leading physico-chemical techniques for char- 
acterizing the composition, structure, and morphology of poly- 
mer molecules and polymer systems. 

PL 521 Polymerization Engineering (3-0)3 

[Permission of Instructor] 

Engineering design of equipment and plants for polymer 
production. Processes for production of each of the major com- 
mercial polymers. 

PL 524 Process Analysis, Instrumentation, and Control (3-0)3 

[Permission of Instructor] 

Industrial instruments for measurement and control of plas- 
tics processes. Design of experiments. Analysis of plastics form- 
ing operations. Dynamic testing techniques. Automatic plastics 
process control. Modeling and process simulation in extrusion 
and injection molding. Data acquisition systems. 


149 






THE COLLEGE OF MANAGEMENT SCIENCE 


Business Administration 

The undergraduate degree programs in business administra- 
tion are designed to impart the particular knowledge and specif- 
ic understanding that will enable the student, upon graduation, 
either to enter his first professional employment or to embark on 
a successful program of graduate or professional study. The cur- 
ricula seek to expand capacities, perspectives, and skills of stu- 
dents who wish careers in either business firms or public service. 

The first two years of the undergraduate business program 
help the student to understand himself, society, and the physical 
universe; to develop an awareness of moral values; and to en- 
large his sense of social responsibility. At the same time, a sound 
academic foundation is being constructed for his or her second 
two years of professional course work and specialization. During 
the freshman and sophomore years, the student will be intro- 
duced to accounting, economics, and business law, and expand 
his knowledge of mathematical analysis. 

In the third year, each student is required to take those 
courses termed "the common body of knowledge," and, with 
the assistance of a Faculty Advisor, to select an area of concen- 
tration. Specialization is currently possible in accounting, eco- 
nomics, and management. The management concentration is 
further subdivided into financial, marketing and operations (pro- 
duction) management. 

There is great opportunity for diversity of interest in the sen- 
ior year. Since there are few required courses, the student is able 
to specialize further in his concentration area or, alternatively, to 
sample other areas of possible interest. Courses in the liberal 
arts are required throughout the four years to broaden the back- 
ground of those who aspire to business or professional leader- 
ship. 


Industrial Management 

The undergraduate curriculum in industrial management 
reflects the unique position of the College in a technological 
university. This well-established program permits a student to 
combine the basic elements of an engineering education with a 
solid grounding in operations management. 

The graduate of this curriculum is well-equipped to handle 
various managerial responsibilities in a technologically-oriented 
firm. While he is not expected to be a design engineer, he will 
be able to sell to, buy for, or manage engineers or production 
activities. 
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Accordingly, the Industrial Management curriculum is de- 
signed to provide a student with a sound foundation in pure sci- 
ence and mathematics, in the humanities, and in the social sci- 
ences. In addition, the core subjects of management — account- 
ing, finance, marketing and production — are required. Courses 
in the various areas of engineering science are taken with major 
emphasis in the last two years in operations management and 
research. Some specialization is provided in the junior and sen- 
ior years under the guidance of a Faculty Advisor. 

Master of Management Science 

Information on the Master of Management Science degree 

( program can be found in the current issue of the Graduate 
School catalogue. 

Accreditation 

The College is a member of the American Assembly of Colle- 
giate Schools of Business. 

i 
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FACULTY 

Daniel E. Diamond, A.B., M.B.A., Ph.D., Dean 


Members 

Jack D. Alexander, B.S. in B.A., M.A., M.A. (University of Notre Dame), M.B.A. 
(Harvard University), Ph.D. (University of Notre Dame), Associate Profes- 
sor of Management 

William J. Burke, B.A. (University of Massachusetts), M.Ed. (Boston State Col- 
lege), J.D. (Suffolk University), Associate Professor of Management 
Albert M. Cederlund, A.B. (Clark University), M.S. (Columbia University), Asso- 
ciate Professor of Economics 

Samuel Chesler, B.S. in B.A. (Boston University), M.B.A. (Suffolk University), 
Assistant Professor of Accounting and Finance 
Leslie M. Dawson, B.B.A. (Iona College), M.A. (University of Toledo), Ph.D. 

(Michigan State University), Associate Professor of Management 
George C. Dery, A.B. (Merrimack College), M.A. (Boston College), Assistant 
Professor of Economics 

Daniel E. Diamond, A.B. (University of Massachusetts), M.B.A. (Boston 
University), Ph.D. (New York University), Professor of Economics 
Gerald F. Downey, B.S., M.B.A. (Northeastern University), M.A., Ph.D. (Boston 
College), Assistant Professor of Accounting and Finance 
David B. Eastwood, A.B. (Hanover College), M.A. (Brown University), Ph.D. 

(Tufts University), Instructor of Economics 
Charles F. Feeney, B.S. in B.A. (Boston College), M.B.A. (Northeastern Univer- 
sity), C.P.A., Assistant Professor of Accounting and Finance 
Susan A. Goodwin, B.A. (Wellesley College), M.A. (Boston University), Instruc- 
tor of Economics 

Richard C. Healy, Jr., B.S. in B.A. (American International College), M.A. (Uni- 
versity of Massachusetts), Assistant Professor of Economics 
Brackston Hinchey, A.B., M.A., Ph.D. (University of Missouri), Associate Pro- 
fessor of Economics (on leave 2nd semester) 

Linda H. Kistler, B.S. in B.A., M.S. in B.A. (Colorado State University), C.P.A., 
Associate Professor of Accounting and Finance 
Goang-Tzer Liaw, B.A. (National Taiwan University), M.A. (University of Min- 
nesota), Ph.D. (University of Illinois), Instructor of Management 
James C. Lillis, B.S. (Tufts University), M.B.A. (Harvard University), P.E. (Massa- 
chusetts), Professor of Management 

Thomas G. Macbeth, A.B. (Cornell University), M.A., Ph.D. (University of 
Southern California), Professor of Economics 
Stuart L. Mandell, A.B. (Brooklyn College), M.B.A. (Syracuse University), 
Professor of Management. 

Carol C. Mc'Donough, B.A. (Marymount College), M.A., Ph.D. (Boston Col- 
lege), Assistant Professor of Economics 

Cadman D.A. Mills, B.A. (Brandeis University), Ph.D. (Boston College), Instruc- 
tor of Economics (On Leave) 

Terence M. Murphy, B.S. in B.A. (Merrimack College), M.B.A. (Suffolk Univer- 
sity), Instructor of Management 

Thomas Murphy, A.B. (Boston College), M.B.A. (Harvard University), Associate 
Professor of Management 

Santo J. Pullara, B.S., M.B.A., J.D., Ph.D. (Syracuse University), Professor of 
Accounting and Finance 
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Charles L. Saccardo, B.S. in B.A. (Northeastern University), M.A. (Georgetown 
University), Assistant Professor of Economics 
Irwin A. Shapiro, B.S. in B.A. (Syracuse University), M.B.A. (Indiana University), 
M.A. (Clerk University), Assistant Professor of Management 
Rebecca M. Shubert, B.A. (Mount Holyoke College), M.A. (University of Con- 
necticut), Instructor of Economics 

Paul E. Snoonian, B.S., M.B.A. (Northeastern University), M.A., Ph.D. (Michigan 
State University), Assistant Professor of Economics 
Charles F. Thompson, B.S. A. (Bentley College), M.B.A. (Northeastern Univer- 
sity), C.P.A., Assistant Professor of Accounting and Finance 
George J. Toscano, B.S., M.B.A. (Northeastern University), C.P.A., Professor of 
Accounting and Finance 

Louis E. Yelle, B.S. (Lowell Technological Institute), M.S.I.E., M.B.A. (North- 
eastern University), Assistant Professor of Management 


BUSINESS ADMINISTRATION PROGRAM 


LOWER DIVISION 
(COMMON TO ALL MAJORS) 

FRESHMAN YEAR 
First Semester 


LL 

111 

English 1 

(3-0)3 

MA 

101 

Mathematical Analysis 1 

(3-0)3 

PE 

101 

Physical Education* 

(0-2)1 

SS 

303 

Psychology 

(3-0)3 

SS 


History or Government Elective 

(3-0)3 



Science Elective 

(3-0)3 



Total hours 

(15-2)16 


LL 

112 

Second Semester 

English II 

(3-0)3 

MA 

102 

Mathematical Analysis II 

(3-0)3 

PE 

102 

Physical Education* 

(0-2)1 

SS 

305 

Sociology 

(3-0)3 

SS 


History or Government Elective 

(3-0)3 



Science Elective 

(3-0)3 


Total hours (15-2)16 


*AII nonveteran students who are physically qualified must 
take physical education. 

Students who elect to take the four-year AFROTC program 
must take the first three years in addition to the other required 
subjects. A maximum of six credit hours of the Professional Offi- 
cer Course in the senior year may be substituted for general 
electives. See the section of the catalogue describing the AF- 
ROTC program for further details. 


SOPHOMORE YEAR 


First Semester 


BA 

141 

Accounting 1 

(3-0)3 

BA 

362 

Business Law 

(3-0)3 

EC 

201 

Economics 1 

(3-0)3 

LL 


English Elective* 

(3-0)3 

MA 

201 

Mathematical Analysis III 

(3-0)3 


Total hours (15-0)15 


*lt is recommended that students take LL 207 Oral Business 
Communications, and LL 210 Technical and Scientific Communi- 
cation. Students who plan to major in economics should take 
LL 311 Creative Writing and Advanced Composition. These 
courses can be taken either semester. 
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Second Semester 


BA 

142 

Accounting II 

(3-0)3 

EC 

202 

Economics II 

(3-0)3 

EC 

211 

Economic Statistics 1 

(3-0)3 

LL 


English Elective 

(3-0)3 

MA 

242 

Electronic Data Processing 

(3-0)3 



Total Hours 

(15-0)15 


BA 

241 

UPPER DIVISION 
ACCOUNTING MAJORS 

JUNIOR YEAR 

First Semester 

Accounting III 

(3-0)3 

BA 

321 

Marketing Principles 

(3-0)3 

BA 

331 

Business Finance 

(3-0)3 

BA 

371 

Operations Management 1 

(3-0)3 

EC 

212 

Economic Statistics II 

(3-0)3 



Total hours 

(15-0)15 


BA 

242 

Second Semester 

Accounting IV 

(3-0)3 

BA 

332 

Money and Banking 

(3-0)3 

BA 

344 

Cost Accounting 

(3-0)3 

BA 

453 

Organizational Behavior 

(3-0)3 

EC 

402 

Government and Business 

(3-0)3 



Total hours 

(15-0)15 


BA 

341 

SENIOR YEAR 

First Semester 

Accounting V 

(3-0)3 

BA 


Accounting Elective 

(3-0)3 

EC 

412 

Managerial Economics 

(3-0)3 



General Elective or R.O.T.C. 

Humanities Elective 

Total credit hours 

3 

(3-0)3 

15 




Second Semester 


BA 

498 

Business Policy 

(3-0)3 

BA 


Accounting Elective 

(3-0)3 



General Elective or R.O.T.C. 

3 



Management Elective 

(3-0)3 



Humanities Elective 

(3-0)3 



Total credit hours 

15 
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ECONOMICS MAJORS 


JUNIOR YEAR 
First Semester 


BA 

321 

Marketing Principles 


(3-0)3 

BA 

331 

Business Finance 


(3-0)3 

BA 

371 

Operations Management 1 


(3-0)3 

EC 

212 

Economic Statistics II 


(3-0)3 

EC 

303 

Microeconomic Theory 

Total hours 

(3-0)3 

(15-0)15 


\ BA 

332 

Second Semester 

Money and Banking 

(3-0)3 

BA 

453 

Organizational Behavior 

(3-0)3 

EC 

304 

Macroeconomic Theory 

(3-0)3 

EC 

402 

Government and Business 

(3-0)3 

EC 


Economics Elective 

(3-0)3 


Total hours (15-0)15 


SENIOR YEAR 
First Semester 


EC 

412 

Managerial Economics 

(3-0)3 

EC 


Economics Elective 

(3-0)3 



General Elective or R.O.T.C. 

3 



Management Elective 

(3-0)3 



Humanities Elective 

(3-0)3 


Total credit hours (15-0)15 


Second Semester 


BA 

498 

Business Policy 

(3-0)3 

EC 


Economics Elective 

(3-0)3 



General Elective or R.O.T.C. 

3 



Management Elective 

(3-0)3 



Humanities Elective 

(3-0)3 


Total credit hours 15 


MANAGEMENT MAJORS 


JUNIOR YEAR 
First Semester 


BA 

321 

Marketing Principles 

(3-0)3 

BA 

331 

Business Finance 

(3-0)3 

BA 

371 

Operations Management 1 

(3-0)3 

EC 

212 

Economic Statistics II 

(3-0)3 



Humanities Elective 

(3-0)3 


Total hours (15-0)15 

I 
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Second Semester 


BA 

346 

Managerial Accounting 

(3-0)3 

BA 

453 

Organizational Behavior 

(3-0)3 

EC 

402 

Government and Business 

(3-0)3 



Management Elective 

(3-0)3 



General Elective 

(3-0)3 



Total hours 

(15-0)15 




SENIOR YEAR 

First Semester 


EC 

412 

Managerial Economics 

(3-0)3 



General Elective or R.O.T.C. 

3 



Management Elective 

(3-0)3 



Management Elective 

(3-0)3 



General Elective 

(3-0)3 



Total credit hours 

(15-0)15 




Second Semester 


BA 

498 

Business Policy 

(3-0)3 



General Elective or R.O.T.C. 

3 



Management Elective 

(3-0)3 



General Elective 

(3-0)3 



Humanities Elective 

(3-0)3 


Total credit hours 15 


Notes on electives: 

General elective: refers to any course given at the Institute. 
Courses given in other colleges of the Institute that duplicate 
courses taken by the student in the College of Management Sci- 
ence are not acceptable. 

Humanities elective: refers to any course bearing an EC, LL 
or SS designation. 

Management elective: refers to any course bearing a BA or 
EC designation. Courses in the behavioral science areas are ac- 
ceptable with permission. 


INDUSTRIAL MANAGEMENT PROGRAM 


FRESHMAN YEAR 
First Semester 


EC 

201 

Economics 1 

(3-0)3 

FS 

001 

Freshman Seminar 

(1-0)0 

LL 

111 

English 1 

(3-0)3 

MA 

131 

College Math 1 

(4-0)4 

ME 

201 

Graphics 

(1-0)1 

PE 

101 

Physical Education* 

(0-2)1 

PH 

141 

Physics 

(3-1)3 



Total hours 

(15-3)15 



Second Semester 


EC 

202 

Economics II 

(3-0)3 

LL 

112 

English II 

(3-0)3 

MA 

132 

College Math II 

(4-0)4 

ME 

271 

Machine Tool Laboratory 

(1-3)2 

PE 

102 

Physical Education* 

(0-2)1 

PH 

142 

Physics 

(3-1)3 



Total hours 

(14-6)16 


*AII nonveteran students who are physically qualified must 

take physical education. 



Students who elect to take the four-year AFROTC program 

must take the first three years in addition to the other 

required 

subjects. A maximum of six credit hours of the Professional Off i- 

cer 

Course in 

the senior year may be substituted for general 

electives. See 

the section of the catalogue describing the AF- 

ROTC program for further details. 




SOPHOMORE YEAR 




First Semester 


BA 

143 

Accounting Management 1 

(3-0)3 

CH 

121 

Chemical Principles 

(3-0)3 

CH 

123 

Chemical Principles Laboratory 

(0-2)1 

MA 

231 

College Math III 

(4-0)4 

PH 

241 

Physics 

(4-2)4 



Total hours 

(14-4)15 



Second Semester 


BA 

144 

Accounting Management II 

(3-0)3 

CH 

122 

Chemical Principles 

(4-0)3 

CH 

124 

Chemical Principles Laboratory 

(0-2)1 

EC 

211 

Economic Statistics 1 

(3-0)3 

LL 

210 

Technical & Scientific Communication 

(3-0)3 

MA 

232 

College Math IV 

(4-0)4 



Total hours 

(17-2)17 
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JUNIOR YEAR 
First Semester 


BA 

321 

Marketing Principles 

(3-0)3 

BA 

331 

Business Finance 

(3-0)3 

BA 

371 

Operations Management 1 

(3-0)3 

EC 

212 

Economic Statistics II 

(3-0)3 

ME 

315 

Applied Mechanics 

(3-0)3 

ME 

377 

Elements of Materials Science 

(2-0)2 



Total hours 

(17-0)17 




Second Semester 


MA 

242 

Electronic Data Processing 

(3-0)3 

BA 

474 

Operations Management IV 

(3-0)3 

BA 

476 

Statistical Quality Control 

(3-0)3 

ME 

372 

Strength of Materials 

(3-0)3 



General Elective 

3 



Total credit hours 

15 




SENIOR YEAR 

First Semester 


BA 

404 

Computer Applications to Management 

(3-0)3 

BA 

451 

Personnel Management 

(3-0)3 

EE 

351 

Industrial Electronics 

(3-0)3 

MA 

381 

Operations Research 

(3-0)3 



General Elective or ROTC 

3 



BA or EC Elective 

3 



Total credit hours 

18 




Second Semester 


BA 

498 

Business Policy 

(3-0)3 

MA 

382 

Operations Research 

(3-0)3 

ME 

344 

Heat and Power 

(3-0)3 



General Elective or ROTC 

3 



BA or EC Elective 

3 



Total credit hours 

15 
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BUSINESS ADMINISTRATION 
COURSE DESCRPTIONS 


BA 141-142 Accounting I and II (3-0) (3-0)6 

Accounting concepts and techniques as tools for administra- 
, tion of the economic activity of the business enterprise. Methods 
of recording, reporting, and interpreting the financial data of the 
business unit. 

BA 143-144 Accounting Management I and II (3-0) (3-0) 6 

[Not For B.A. Students] 

These courses are designed to give the industrial manage- 
ment student an understanding of accounting concepts and 
techniques. Special emphasis on the role of cost accounting in 
the manufacturing process. 

BA 241-242 Accounting III and IV (3-0) (3-0)6 

4 [BA 142] 

Greater analysis of the fundamental processes of accounting, 
with special attention to the major areas of the balance sheet 
and the effect of asset revaluations upon the accounts and state- 
ments. 

BA 321 Marketing Principles (3-0)3 

[EC 201] 

An analysis of the marketing of goods and services to final 
consumers and intermediate customers. The study of decision 
areas such as product planning, channels of distribution, promo- 
tion, and pricing is based upon a framework of consumer behav- 
ior, environmental forces, governmental constraints, and the ex- 
isting structure of business institutions involved. 

BA 324 Industrial Marketing (3-0)3 

[BA 321] 

Special problems of marketing industrial goods. Distribution 
channels, price policies, product line planning, and marketing 
strategy. Cases will be used. 

BA 325 Advertising (3-0)3 

[BA 321] 

Commencing on a foundation of the historical evolution of 
advertising and the economic and social role of promotion, this 
course takes in an in-depth look at advertisers, advertising agen- 
i cies, and media as well as advertising creation and evaluation. 


163 




BA 326 Marketing Research (3-0)3 

[BA 321, EC 211] 

The process of planning, executing, and evaluating market- 
ing research which is the information-gathering function of mar- 
keting management. 

BA 331 Business Finance (3-0)3 

[BA 142, EC 202] 

Principles of financial management, including working and 
fixed capital, sources of funds, financial statements, budgeting 
and capitalization. 

BA 332 Money and Banking (3-0)3 

[EC 202] 

ft 

The evolution of money and credit and their role in the 
economy. Monetary policies of the Federal Reserve System. The 
structure and operation of the commercial banking system and 
the creation of money. The role of other financial institutions 
and their effect on the economy. 

BA 334 Investment Management (3-0)3 

[BA 331] 

Principles of investment, including security analysis, portfo- 
lio management and market analysis. 


BA 341-342 Accounting V and VI (3-0) (3-0)6 

[BA 242] 

Advanced accounting comprising the bridge between ac- 
counting principles and the actualities of large-volume modern 
business. The measures and means necessary to marshal ac- 
counting information for internal control and for service to man- 1 
agement at all levels. 

BA 344 Cost Accounting (3-0)3 

[BA 142] 

An examination of the manufacturing function from the view 
of the cost accountant. Managerial control of the elements of 
costs will be studied with an emphasis on job lot and process 
cost accounting systems. 

BA 346 Managerial Accounting (3-0)3 

[BA 142] 

[For Non-accounting Majors] 

The use of cost accounting from the point of view of the 
business manager. Job lot, process, and standard cost systems 
are utilized. 
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BA 362 Business Law (3-0)3 

Principles of commercial law encompassing a study of con- 
tracts, agency, employment, commercial paper and sales includ- 
ing the Uniform Commercial Code. 

BA 363 Advanced Business Law (3-0)3 

[BA 362] 

The analysis of the legal principles underlying real and per- 
sonal property, corporations, partnerships, trusts and estates. 

BA 371 Operations Management I (3-0)3 

Principles of manufacturing organization and productive 
processes with emphasis placed upon the functions of produc- 
tion systems; operational planning and control; plant layout; 
materials handling; inventory and quality control. 

BA 372 Operations Management II (3-0)3 

[BA 371] 

A case course in the application of the principles covered in 
BA 371. The cases are representative of a wide range of products 
and industries. Small, medium and large manufacturing enter- 
prises are studied; consideration is given to intermittent, contin- 
uous, and job lot systems of production. 

BA 402 International Business (3-0)3 

[BA 321, 331 and EC 202] 

A study of the special problems relating to international 
management. Emphasis is placed upon the overseas operations 
of American firms including finance, marketing, personnel, and 
legal problems. Additional topics include state trading, econom- 
ic integration, and international regulatory agencies. 

BA 404 Computer Applications to Management (3-0)3 

[MA 202] 

An investigation of the applications of electronic computers 
in the management of business enterprises. Attention is given to 
problems of management under conditions of uncertainty, in- 
ventory and production control, queuing theory, linear and non- 
linear programming. 

BA 421 Procurement (3-0)3 

[BA 321] 

Purchasing procedure, quality control, inventory control, 
source selection, forward buying, and speculation, as applied to 
the individual enterprise. 

BA 422 Retailing (3-0)3 

[BA 321] 

The development, organization, and management of retail- 
ing institutions. Students will compare and evaluate various 
types of firms and current problems in the field. 
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BA 423 Marketing Management (3-0)3 

[BA 321 and BA 326] 

Analyzes the process wherein the marketing strategies and 
plans of a competitive firm are formulated, implemented, and 
adjusted over time. Utilizes cases to study the behavioral, quan- 
titave, and environmental aspects of marketing decision-making. 

BA 426 Sales Management (3-0)3 

[BA 321] 

Analyzes the management of the personal selling function in 
its broadest aspects. Topics include sales force organization, 
selection, training, compensation, supervision, and motivation. 
Cases are used to emphasize the application of general princi- 
ples to actual management problems. 

BA 428 International Marketing (3-0)3 

[BA 402] 

A study of those aspects of marketing which are unique to I 
international business. Subjects include cultural dynamics, eco- I 
nomic, political, and legal environmental constraints, and inter- 
national marketing institutions and practices. 

BA 431 Financial Management (3-0)3 a 

[BA 331] I 

Advanced study of financial management principles. Empha- a 
sis on problem analysis and problem solving. 

BA 432 Financial Institutions and Markets (3-0)3 

[BA 331, 332] 

nil 

This course covers the theoretical and pragmatic aspects of en 
the financial process in our economic system. Financial interme- $al 
diation as accomplished through institutions and markets is thor- t y 
oughly analyzed. 


BA 433 


(3-0)3 


A seminar 
studied. 


Contemporary Problems in Finance 

[BA 331, 332] 

which one or more specialized topics are 


in 


BA 441 


(3-0)3 


Auditing 

[BA 242] 

Auditing will be studied through the use of current profes- 
sional literature and selected case studies. Current auditing 
standards, practices and problems are examined in detail. The! 
course will stress conceptual understanding rather than proce- 
dural problem solving. 

BA 442 Advanced Public Accounting (3-0)3 

[BA 441] 

An examination of the controversial areas of public account-) 


Indi 

impi 

ioral 

It 


hi 
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ing with special attention on the professional and technical as- 
pects of practice. The course will include a study of systems and 
procedures engagements, auditing data procession, S.E.C. audits, 
and management services. 

BA 444 Advanced Cost Accounting (3-0)3 

[BA 344] 

Topics covered will include standard (estimated) costs, vari- 
ance analysis, profit planning, cost-volume-profit analysis, and 
relevant cost analysis for problem solving. 

BA 445 Federal Income Taxes (3-0)3 

[BA 142] 

This course deals with the basic rules and regulations of the 
Internal Revenue Code as it affects the individual and the corpo- 
ration. An understanding of the code is developed through lec- 
tures, assigned readings, research, and the solution of a wide va- 
riety of problems. 

BA 448 Seminar in Accounting (3-0)3 

[For Accounting Seniors Only] 

Readings on contemporary accounting problems, controver- 
sies in current accounting practice and computer utilization in 
accounting systems comprise the foundation of the seminar. Ex- 
tensive use is made of cases to illustrate problem areas in current 
accounting practice. Written and oral defense of case conclu- 
sions are important aspects of the course. 

BA 451 Personnel Management (3-0)3 

The techniques of recruiting, selecting, training, and plan- 
ning of members of the work force, including such matters as 
employee health and safety, welfare, education, and wage and 
salary administration. 

BA 452 Industrial Relations (3-0)3 

[BA 451 or 453] 

Human interaction and group behavior in organized in- 
dustrial settings; union-management relations; grievance proce- 
dures and arbitration; job evaluation; motivation and leader- 
ship. 

BA 453 Organizational Behavior (3-0)3 

Basic findings and concepts of the behavioral sciences will 
be related to the specific aspects of behavior in organizations. 
Individual and group behavior will be examined. The process of 
improving and achieving change in organizations using behav- 
ioral concepts will be explored. 

BA 471 Analytical Methods in Management (3-0)3 

[BA 321, BA 331, BA 371] 

[Not for IM Majors] 

A survey of the quantitative techniques available to assist 
management in the decision making process. Applications in the 
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functional areas of marketing, production, and finance will be 
explored. 

BA 472 Management of Organizations (3-0)3 

[BA 451 or 453] 

The course treats managing and organizations as interrelated 
dynamic decision processes and systems. It is concerned with 
values, communications, interactions, as well as with resources, 
environment and people. Varying organizational structures and 
their content are examined, including those in the public, volun- 
tary, and business fields. 

BA 473 Operations Management III (3-0)3 

[BA 371] 

[Formerly IM 371 ] 

An analysis of linear probabilities systems. Concurrent pres- 
entation of examples in the area of system reliability, congestion 
processes, search procedures, inventory control, and other oper- 
ating problems of systems. 

BA 474 Operations Management IV 

[BA 473 or MA 232] 

[Formerly IM 372] 

A quantitatively oriented case course stressing the functional 
interrelationship of major manufacturing decisions facing man- 
agement. Emphasis will be placed on problems of operations 
management, including scheduling, inventory control and facili- 
ties design, and methods of implementation, applied theory of 
mathematical programming, simulation, statistical models and 
organizations design. 

BA 476 Statistical Quality Control (3-0)3 

[MA 283 or EC 212] 

[Formerly IM 483] 

Control charts for maintaining the quality of manufactured 
products and sampling plans for the reduced inspection of man- 
ufactured products and of raw materials. 

BA 481 Insurance (3-0)3 

Principles of risk and risk management. Emphasis on life, 
health, fire, and casualty insurance as methods of handling risks. 

BA 492 Physical Distribution Management (3-0)3 

Emphasis on the analytical needs involved in the manage- 
ment of the functions that comprise physical distribution: ware- 
housing, inventory control, materials handling, and industrial 
packaging. Social and economic aspects of transportation prob- 
lems as revealed by analysis of the nature, history, and problems 
of transportation agencies in the United States. 


(3-0)3 
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BA 498 


(3-0)3 


Business Policy 

[Seniors in BA and IM only] 

A study of the functions and responsibilities of general man- 
agement and their interrelationships. Consideration will be given 
to the problems which affect the character and success of the 
total enterprise. Emphasis will be placed on corporate strategy 
the setting of objectives, establishing policies, and structuring 
the enterprise. 

BA 499 Research Seminar 3 

[Permission of Department Head] 

Designed to give the better student an opportunity, under 
the direction of a faculty member, to do research in, and report 
on, an area of special interest. 

ECONOMICS COURSE DESCRIPTIONS 

EC 201 Economics I (3-0)3 

A study of the principles governing the production and ex- 
change of goods and services. 

EC 202 Economics II (3-0)3 

A study of the principles governing the level of national in- 
come and employment. Examination of the commercial banking 
system, monetary and fiscal policy, the international economy, 
and alternative economic systems. 

EC 211 Economic Statistics I (3-0)3 

Descriptive statistics, sophisticated counting techniques and 
other components of probability, simple random variables and 
their distributions, bivariate functions, sampling theory, proper- 
ties of estimators, maximum likelihood estimation, confidence 
intervals, and hypothesis testing. 

EC 212 Economic Statistics II (3-0)3 

[EC 211] 

Analysis of variance, regression theory, multiple regression, 
correlation, and decision theory. 

EC 302 Labor Economics (3-0)3 

[EC 202] 

The effect of American capitalism on the position of labor. 
The rise of union organization and the factors in its growth. 
Trends in the labor force, money and real wages, wage problems 
e* and wage differentials, problems of hours and working condi- 
gn tions, and causes and remedies for unemployment, 
ial EC 303 Microeconomic Theory (3-0)3 

[EC 202] 

An advanced examination of price and production theory, 
the theory of the household and the firm. 
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EC 304 Macroeconomic Theory (3-0)3 

[EC 202] 

An analysis of Keynesian and Post-Keynesian theory. Nation- 
al income accounts, monetary and fiscal policy, and econometric 
models. 

EC 305 Regional Economics (3-0)3 

[EC 202] 

An introductory approach and survey of theories of location 
of firms, industries and population. Regional income accounting 
systems and intra/interregional income models. 

EC 306 Urban Economics (3-0)3 

[EC 202] 

An introduction to urban economics. Analysis of intra-met- 
ropolitan spatial relationships including residential location and 
land and housing markets. 

EC 307 Economic Analysis of Urban Problems (3-0)3 

[EC 202] 

Analysis of the economic structure of urban areas. The tools 
of economic analysis are applied to urban problems such as 
poverty, transportation, education, pollution and the financing 
of urban government. 

EC 401 Current Problems (3-0)3 

[EC 303, BA 332, EC 402] 

A seminar on selected problems which confront the contem- 
porary American economy. 

EC 402 Government and Business (3-0)3 

[EC 202, BA 332] 

An examination of the various governmental controls over 
business in the American economy. Emphasis on court interpre- 
tations of the antitrust laws and on the economic theory and po- 
litical philosophy behind them. 

EC 403 International Trade Theory (3-0)3 

[EC 202] 

The classical and modern trade theories. International pay- 
ments, exchange and trade controls, and international trade poli- 
cy determinants. 

EC 404 Comparative Economic Systems (3-0)3 

[EC 303, BA 332] 

Analysis of free-market and planned economies in theory 
and practice. Emphasis on the United States and the Soviet 
Union. 
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EC 405 Marxism and the Soviet Economy (3-0)3 

The economic system of Marx: dialectic materialism and 
Marx's economic model of capitalism. The contemporary Soviet 
example is considered with an emphasis on the economic plan- 
ning process and the current system of incentives and success 
indicators. 

EC 406 Welfare Economics (3-0)3 

[EC 303] 

An evaluation of Pareto Optimality and the Hicks-Kaldor 
Compensation Principle. Divergence from the purely competi- 
tive norm and the Theory of the Second Best. Discussion of the 
Arrow Impossibility Theorem. 

EC 407 Econometrics (3-0)3 

[EC 212, EC 304] 

The course will provide the student both theoretical and 
empirical knowledge of econometrics. Methods of handling 
data, quantitative empirical estimates, and tests of economic 
theory. 

EC 408 History of Economic Thought (3-0)3 

[EC 303] 

The rise of classical growth and value theories. The evolution 
of neoclassical theories of price and distribution, and the devel- 
opment of welfare criteria. A comparison of Keynesian and class- 
ical macroeconomic theory. The role of economic analysis in the 
post-Keynesian world. 

EC 409 Growth Theory (3-0)3 

[EC 304, EC 311] 

BA 332Analysis of cyclical fluctuations and long-term eco- 
nomic growth. Construction of economic growth models. 

EC 410 Economic Development of Less (3-0)3 

Developed Countries 

[EC 202] 

The role of capital (private and social), technology, labor, 
governemnts, international trade, socio-cultural and institutional 
factors in development. Analysis of capital/output ratios, social 
marginal product, disguised unemployment and overpopulation 
theories. Critical analysis of development strategies. 

EC 411 Public Finance (3-0)3 

[EC 303, EC 304] 

The economics of the public sector. Principles of public ex- 
penditure, taxation, and the public debt applied to federal, state, 
and local governments. 
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EC 412 


Managerial Economics 

[EC 202] 


(3-0)3 


An economic approach to management decisions. This sub- 
ject draws upon economic analysis to help formulate policy in 
such matters as capital budgeting, multiple product decisions, 
demand analysis and competitive action. 


EC 499 Research Seminar (3-0)3 

[Permission of Department Head] 

An honors course to permit the advanced student to do re- 
search in topics of special interest in economics under faculty 
supervision. 
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DLLEGE 

OF 

PPLIED SCIENCES 


COLLEGE OF PURE AND APPLIED SCIENCES 


The College of Pure and Applied Science offers programs 
which enable the student to acquire a broad preparation for life 
in a technological society, to obtain a sound basis for his profes- 
sional education, and to receive training in specific skills re- 
quired for service in his chosen field of endeavor. 


The courses offered in the College provide the student with 
an opportunity to understand the problems of the past and the 
solutions thereof achieved, to understand the present state of 
knowledge, and to develop habits of analytical thought and 
mental discipline necessary for the definition and solution of 
present and future problems. 


Students intending to terminate their formal education at the 
bachelor level will find that they are prepared for a broad spec- 
trum of technical positions in industry and government, while 
those who intend to go on to higher degrees will find that they 
have been well prepared for further study in graduate and pro- 
fessional schools. 


Generally speaking, only those students who have had a 
definite interest in and proficiency in high school science and 
mathematics should enter study in the College. 


The student may enroll in any one of the following curricula: 
Biological Sciences 
Chemistry 
Mathematics 
Meteorology 
Nuclear Engineering 
Physics and Applied Physics 
Radiological Health Physics 


Students desiring to enroll in one of these curricula should 
consult with the department involved. 
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FACULTY 


Leon E. Beghian, B.A., Ph.D., Acting Dean 

Chairmen of Departments 

Robert M. Coleman, B.S., M.S., Ph.D., Biological Sciences 

Robert C. Curtis, A.B., Ph.D., Meteorology 

Gunter H.R. Kegel, F.N.Fi., Ph.D., Physics and Applied Physics 

Philip S. Lamprey, B.S., Ph.D., Chemistry 

Kenneth W. Skrable, B.S., M.S., Ph.D., Radiological Sciences 

Jacob Weinberg, B.S., S.M., Ph.D., Mathematics 

Members 

Biological Sciences 

Robert M. Coleman, B.S. (Bates College), M.S. (University of New Hampshire), 
Ph.D. (University of Notre Dame), Professor 
Timothy Macdonald, B.A., Ph.D. (University of Hawaii), Assistant Professor 
John C. Mallett, B.S. (College of the Holy Cross), M.S., Ph.D. (University of 
Rhode Island), Instructor 

Patricia G. Mulhall, B.S. (Utica College of Syracuse University), M.S. (Rensse- 
laer Polytechnic Institute), Assistant Professor 
Nicholas J. Rencricca, B.S. (St. Francis College), M.S. (St. John's University), 
Ph.D. (Boston College), Assistant Professor 

Chemistry 

William W. Bannister, B.S., Ph.D. (Purdue University), Associate Professor 
Eugene F. Barry, Jr., B.S. (Villanova University), Ph.D. (University of Rhode Is- 
land), Instructor 

Alexandre Blumstein, B.S. (Sorbonne), Ph.D. (Strasbourg University), Profes- 
sor 

Barbara L. Brooks, B.S. (Lowell Technological Institute), Instructor 
Stuart B. Clough, B.S. (University of Massachusetts), M. Ch.E. (University of 
Delaware), Ph.D. (University of Massachusetts), Assistant Professor 
Charles L. Daley, B.T.C. (Lowell Technological Institute), Professor 
George R. Griffin, B.S. (Indiana University), M.A. (Boston University), Ph.D. 

(Massachusetts Institute of Technology), Professor 
Martin Isaks, B.S. (Purdue University), M.S. (Iowa State University), Ph.D. (Uni- 
versity of Cincinnati), Associate Professor 
Stanley C. Israel, B.S. (Parsons College), Ph.D. (Lowell Technological Institute), 
Assistant Professor 

Ernest P. James, B.T.C. , M.S. (Lowell Technological Institute), Professor and 
Director of Continuing Education and Summer School 
Albert D. Kowalak, B.S. (College of William and Mary), M.S., Ph.D. (Virginia 
Polytechnic Institute), Associate Professor 
Philip S. Lamprey, B.S. (Lowell Technological Institute), Ph.D. (University of 
New Hampshire), Professor 

Vasilis Lavrakas, B.S. (University of Massachusetts), M.S. (Tufts University), Pro- 
fessor 

Irving Lipschitz, B.A., M.S. (New York University), Ph.D. (Virginia Polytechnic 
Institute), Assistant Professor 

Robert J. Peirent, B.S., M.S. (Lowell Technological Institute), Professor 
James B. Pierce, B.S. (Thiel College), M.S., Ph.D. (Case Institute of Technolo- 
gy), Professor 

Rita Blumstein, B.Sc. (University of Paris), M.S. (Strasbourg University), 
Ph.D. (University of Delaware), Adjunct Associate Professor 
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Chong Wha Pyun, B.S., M.S. (Seoul National University), Ph.D. (Brown Univer- 
sity), Associate Professor 

Harry Rubinstein, B.S. (Brooklyn College), Ph.D. (Purdue University), Professor 
Joseph C. Salamone, B.Sc. (Hofstra University), Ph.D. (Polytechnic Institute of 
Brooklyn), Assistant Professor 

Allen Scattergood, A.B. (Columbia University), Ph.D. (Princeton University), 
Professor 

Sami A. Shama, B.Sc. (Cairo University), M.S. (Lowell Technological Institute), 
Instructor 

Judith A. Tilden, B.A. (Emmanuel College), M.S. (Lowell Technological In- 
stitute), Instructor 

Arthur C. Watterson, Jr., B.S. (Geneva College), Ph.D. (Brown University), 
Professor (on leave 2nd semester) 

Charles R. Wilson, B.S. (Lowell Technological Institute), Instructor 

Mathematics 

Donald L. Ameen, B.S. (Lowell Technological Institute), M.S. (Cornell Univer- 
sity), Assistant Professor 

Edward F. Baldyga, B.A., M.A. (University of Connecticut), Instructor 
Maurice Beren, B.S. (Massachusetts Institute of Technology), Instructor 
Stephen J. Bodor, B.S., M.S. (Lowell Technological Institute), Professor 
Pasquale Condo, B.S. (Purdue University), M.S. (Lowell Technological Insti- 
tute), Assistant Professor 

Angelo Dadoly, B.S. (Boston University), M.Ed. (Boston State College), Assist- 
ant Professor 

Robert K. Devejian, B.S. (Tufts University), M.A. (Boston University), Professor 
Alan W. Doerr, B.A. (Marist College), M.A. (Hunter College), Assistant Profes- 
sor 

James H. Doherty, B.A. (University of New Hampshire), M.S. (Lowell Techno- 
logical Institute) Associate Professor 
M. Brendan Fleming, B.S., M.A. (Boston College), Professor 
Michael Grossman, B.S. (Tufts University), M.A. (Yale University), Assistant 
Professor 

Mary C. Hall, A.B. (Regis College), M.Ed. (Boston University), Associate Profes- 
sor 

Ann Marie Hurley, A.B. (Emmanuel College), Instructor 

Alan Kaplan, B.S. (University of Massachusetts), M.S., Ph.D. (Syracuse Univer- 
sity), Assistant Professor 

Thomas G. Kudzma, S.B. (Massachusetts Institute of Technology), A.M. (Har- 
vard University), Assistant Professor 

Peter Lindstrom, A.B. (Northeastern University), A.M., Ph.D. (Boston Univer- 
sity), Instructor 

Thomas F. McElligott, A.B. (Mt. St. Mary's College), Ed.M. (Boston University), 
Professor 

C. Robert Montgomery, B.A. (Boston University), P.E., Assistant Professor 
Joseph L. Neuringer, B.A. (Brooklyn College), M.A. (Columbia University), 
Ph.D. (New York University), Professor 

Alexander A. Olsen, B.S. (Lowell Technological Institute), M.S. (Northeastern 
University), Instructor 

Andrew A. Ouellette, B.S. (Brown University), Professor 

Ira E. Over, Jr., B.S. (University of Maryland), M.S. (Xavier University), Assistant 
Professor 

Bernard Shapiro, B.S. (Lowell Technological Institute), S.M. (Massachusetts 
Institute of Technology), Associate Professor 
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Arthur D. Talkington, B.S. (University of Chicago), M.A. (University of Mis- 
souri), Associate Professor 

Virginia S. Taylor, B.S. (Syracuse University), M.A. (Western Michigan Univer- 
sity), Assistant Professor 

Jacob Weinberg, B.S. (Yeshiva University), S.M., Ph.D. (Massachusetts Institute 
of Technology), Professor 

Meteorology 

Robert C. Curtis, A.B. (Williams College), Ph.D. (Pennsylvania State Univer- 
sity), Professor 

Wen Tang, B.S. (National Central University, China), M.S., Ph.D. (New York 
University), Associate Professor 

Physics and Applied Physics 

Gunter H. R. Kegel, F.N.Fi (Universidade do Brasil), Ph.D. (Massachusetts Insti- 
tute of Technology), Professor 

Albert Altman, B.S. (Brooklyn College), M.S., Ph.D. (University of Maryland), 
Professor 

Adolph Baker, B.A., M.S. in Ed. (City College of New York), B.M.E. (Brooklyn 
Polytechnic Institute), M.S. (New York University), Ph.D. (Brandeis Uni- 
versity), Professor 

Luther C. Barcus, B.A. (University of Delaware), M.S. (Miami University), Asso- 
ciate Professor 

Barry K. Barnes, B.A., Ph.D. (Rice University), Assistant Professor 
Leon E. Beghian, B.A., Ph.D. (University of Oxford), Professor and Provost 
C. Daniel Cole, B.A., M.A., Ph.D. (University of Buffalo), Professor 
Gus P. Couchell, B.S., M.S. (North Carolina State University), Ph.D. (Columbia 
University), Associate Professor 

James J. Egan, B.A. (Thomas More College), M.S., Ph.D. (University of Ken- 
tucky), Assistant Professor 

Ian A. Forbes, B.S. (Memorial University of Newfoundland), Ph.D. (Massachu- 
setts Institute of Technology), Assistant Professor 
Zoltan Fried, B.S. (Brooklyn College), Ph.D. (Brandeis University), Professor 
F. Raymond Hardy, B.S., M.S. (Lowell Technological Institute), Professor and 
Director of Freshman Studies 

Padmanabh Harihar, B.S. (R. Ruia College), M.S. (Wilson College), Ph.D. (Col- 
umbia University), Associate Professor 

Lloyd C. Kannenberg, S.B. (Massachusetts Institute of Technology), M.S. (Uni- 
versity of Florida), Ph.D. (Northeastern University), Associate Professor 
Aram S. Karakashian, B.A., M.A. (Temple University), Ph.D. (University of Mar- 
yland), Assistant Professor 

David Korff, B.A. (Harvard University), Ph.D. (Brandeis University), Professor 
Thomas V. Marcella, B.S. (Lowell Technological Institute), M.S. (Northeastern 
University), Assistant Professor 

Suresh C. Mathur, B.Sc., M.Sc. (University of Lucknow), Ph.D. (University of 
Texas), Professor and Director of Computer Center 
Roger D. McLeod, B.A. (Bowdoin College), M.S. (Lowell Technological Insti- 
tute), Associate Professor 

Walter Roy Mellen, B.S. (Massachusetts Institute of Technology), M.S. (Lowell 
Technological Institute), Associate Professor 
Arthur I. Miller, B.S. (City College of New York), Ph.D. (Massachusetts Institute 
of Technology), Associate Professor 

Arthur Mittler, B.A. (Drew University), M.S., Ph.D. (University of Kentucky), 
Assistant Professor 
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M. Ali Omar, B.S. (Colorado School of Mines), MS., M.S., Ph.D. (University of 
Colorado), Professor 

James P. Phelps, B.S. (University of Maine), Ph.D. (Michigan State University), 
Adjunct Associate Professor and Chief Nuclear Realtor Engineer 
David J. Pullen, B.Sc. (King's College, University of London), D. Phil. (Trinity 
College, University of Oxford), Associate Professor 
Paul J. Ring, B.S. (Boston College), M.S., (Rensselaer Polytechnic Institute), 
Ph.D. (Brown University), Assistant Professor 
Alexander Sachs, B.S. (Northwestern University), Instructor 
Walter A. Schier, B.S. (St. Procopius College), Ph.D. (University of Notre 
Dame), Associate Professor 

Kunnat J. Sebastian, B.S., M.S. (University of Kerala), Ph.D. (University of Mary- 
land), Assistant Professor 

Eric Sheldon, B.Sc., B.Sc., Ph.D., D.Sc. (University of London), Professor 
Malcolm K. Smith, B.S. (Haverford College), M.A. (Columbia University), Pro- 
fessor 

Richard W. Stimets, B.S., Ph.D. (Massachusetts Institute of Technology), Assist- 
ant Professor 

Ye-Yung Teng, B.S., (National Taiwan University), M.S., Ph.D. (University of 
Maryland), Assistant Professor 

Constantine P. Tzanos, Dipl. Ch. Eng. (National Technical University of Ath- 
ens), Sc.D. (Massachusetts Institute of Technology), Instructor 
Jerry Waldman, B.A., M.A. (Columbia University), Ph.D. (Massachusetts Insti- 
tute of Technology), Assistant Professor 
Martin Wilner, B.S. (Rensselaer Polytechnic Institute), M.S. (Yale University), 
Ph.D. (Massachusetts Institute of Technology), Professor 
Chuen Wong, Dipl of Sci. (Chong Chi College, Hong Kong), Ph.D. (Case Insti- 
tute of Technology), Assistant Professor 
Francis T. Worrell, B.S. (University of Michigan), M.S., Ph.D. (University of 
Pittsburgh), Professor 


Radiological Sciences 

Edward L. Alexander, B.S., M.S. (University of Maine), Ph.D. (Vanderbilt Uni- 
versity), Professor and Dean of the Graduate School 
George E. Chabot, Jr., A.B. (Harvard University), M.S. (Harvard School of Pub- 
lic Health), Certified Health Physicist; Adjunct Assistant Professor and 
Supervisor in Nuclear Center 

Jesse Y. Harris, B.S., M.S., Ph.D. (Rutgers University), Professor and Director 
of King Educational Opportunity Program 
Anthony Liuzzi, B.S. (Rensselaer Polytechnic Institute), M.S., Ph.D. (New York 
University), Certified Health Physicist; Associate Professor 
James P. Phelps, B.S. (University of Maine), Ph.D. (Michigan State University), 
Adjunct Associate Professor and Chief Nuclear Reactor Engineer 
Kenneth W. Skrable, B.S. (Moravian College), M.S. (Vanderbilt University), 
Ph.D. (Rutgers University), Certified Health Physicist; Professor and 
Chairman 

Harold L. Wedlick, B.S., M.S., (Wayne State University), Radiochemistry 
Supervisor in Nuclear Center and Adjunct Associate Professor 
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BIOLOGICAL SCIENCES 

The Department was established in the fall of 1968 and is 
presently housed in temporary quarters which have been sub- 
stantially increased. New facilities are expected to be completed 
for occupancy during the 1973 academic year. An area of 30,000 
sq. ft. has been designed to include teaching laboratories, under- 
graduate and graduate research facilities, office-research mod- 
ules and service areas such as animal quarters, rooms for instru- 
mentation, preparation and temperature control as well as X-ray, 
electron microscope and greenhouse facilities. 

The curriculum in the Biological Sciences is designed to pro- 
vide a sequence of liberal arts and science courses for a sound 
career foundation. Development of attitudes along with abilities 
is considered highly significant for a successful career. The im- 
portance of a breadth of knowledge and understanding of relat- 
ed scientific disciplines is stressed for greater appreciation and 
comprehension of biological principles and modern quantitative 
concepts. 

Upon graduation the biology major will find opportunities in 
teaching, industry, government and the medical services. The 
curriculum objectives chosen also permit a sound preparation 
for graduate study in the biological sciences, medicine and den- 
tistry. 

Students who have demonstrated high scholastic ability may 
conduct investigative studies throughout the senior year. Empha- 
sis is placed on completion of an original research project fol- 
lowed by an oral examination of the candidate's undergraduate 
thesis. 

BIOLOGICAL SCIENCES PROGRAM 


FRESHMAN YEAR 
First Semester 


*CH 

121 

Chemistry 

(3-0)3 

CH 

123 

Chemistry Laboratory 

(0-3)1 

LL 

111 

English 1 

(3-0)3 

MA 

131 



or 

133 

College Math 1 or Calculus 1 

(4-0)4 

* PH 

141 

Physics 

(3-1)3 

FS 

001 

Frosh Seminar 

(1-0) 

PE 

101 

Physical Education 

(0-2)1 


Total Hours (14-6)15 


*CH 127 Honors Chemistry and PH 147 Honors Physics may be substituted 
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Second Semester 


CH 

126 

Chemistry 

(3-0)3 

CH 

124 

Chemistry Laboratory 

(0-3)1 

LL 

112 

English II 

(3-0)3 

MA 

132 



or 

134 

College Math II or Calculus II 

(4-0)4 

PH 

142 

Physics 

(3-1)3 

PE 

102 

Physical Education 

(0-2)1 



Total hours 

(13-6)15 


*CH 128 Honors Chemistry and PH 148 Honors Physics may be substituted 


SOPHOMORE Year 


First Semester 


Bl 

201 

Principles of Biology 

(3-3)4 

CH 

221 

Organic Chemistry 

(3-4)4 

MA 

231 


(4-0)4 

or 

233 

College Math III or Calculus III 

or (3-0)3 

PH 

243 

Physics 

(3-1)3 



Total Hours 

(13-8)15 or (12-8)14 



Second Semester 


Bl 202 

Principles of Biology 

(3-3)4 

CH 222 

Organic Chemistry 

(3-4)4 

MA 383 

Introduction to Statistics 

(3-0)3 


Two General Electives** 

(6-0)6 


Total Hours 

(15-7)17 

*PH 247 Honors Physics may be substituted 


**LL 333 Problems of Philosophy and SS 303 Psychology are recommended 




JUNIOR YEAR 




First Semester 


Bl 

301 

Physiology 

(3-3)4 

Bl 

371 

Genetics 

(3-3)4 

CH 

335 

Principles of Physical Chemistry 

(3-0)3 

CH 

337 

Principles of Physical Chemistry Lab 

(0-3)1 



Technical Elective 

4 



Total Hours 

16 
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Second Semester 


Bl 

306 

Biochemistry 

(3-3)4 



Biology Elective 

(3-3)4 

CH 

336 

Principles of Physical Chemistry 

(3-0)3 

CH 

338 

Principles of Physical Chemistry Lab 

(0-3)1 



Technical Elective 

4 



Total Hours 

16 


SENIOR YEAR 
First Semester 


Bl 

411 

Research in Biology 
or 

Biology Elective 

4 

Bl 

451 

Seminar in Biology 

(iy 2 -o)i 

RS 

441 

Radioisotope Techniques 

(3-3)4 



General Elective 

(3-0)3 



Technical Elective or General Elective 

3 


Total credit hours 15 


Second Semester 


Bl 

412 

Research in Biology 
or 

Biology Elective 

4 

Bl 

452 

Seminar in Biology 

(iy 2 -o)i 

Bl 

462 

Radiation Biology 

(3-0)3 


Two General Electives (6-0)6 

Technical Elective or General Elective 3 


Total credit hours 17 


Not more than a total of six credits of junior or senior AS 
subjects may be substituted for technical or general electives. 
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BIOLOGICAL SCIENCES COURSE DESCRIPTIONS 

Bl 201 Principles of Biology (3-3)4 

[CH 121, CH 126] 

Part one of a basic course which includes an introduction to 
cell structure, cellular metabolism, molecular genetics, protein 
synthesis, bacteria and viruses, and systems of the human body. 

Bl 202 Principles of Biology (3-3)4 

[Bl 201] 

Part two of a basic course dealing with the structure, func- 
tion, and diversity of living organisms including a brief survey of 
the animal and plant kingdoms, photosynthesis, developmental 
biology, population genetics, ecology and evolution. 

Bl 301 Physiology (3-3)4 

[Bl 202] 

A study of the fundamental mechanisms governing human 
physiology. The involvement of basic cell function, biological 
control systems and coordinated body functions in maintaining 
homeostasis will be discussed in terms of chemical and physical 
principles. 

Bl 306 Biochemistry (3-3)4 

[CH 222 or 224, CH 232 or 336 concurrently] 

Fundamental concepts in biochemistry including protein 
structure and biosynthesis; enzyme structures and mechanisms; 
nucleic acids and genetic development, metabolism; photosyn- 
thesis, cellular structure; functions and structure of carbohy- 
drates, hormones, lipids, and hemins; chemical functions of or- 
gans. 

Bl 312 Microbiology (3-3)4 

[Bl 202] 

A study of the morphology and the chemical and physical 
activities of representative bacteria, yeasts, molds, viruses and 
animal parasites as related to man. The laboratory covers basic 
qualitative and quantitative techniques of microbiology with an 
introduction to selected immunochemical methods. 

Bl 331 Ecology (3-3)4 

[Bl 202] 

A course dealing with factors responsible for the relation- 
ships of living organisms to each other and to their natural envi- 
ronment. The nature and dynamics of the biotic community. 

Bl 332 Botany (3-3)4 

An introduction to the plant kingdom dealing with the struc- 
ture, function, and diversity of the different plant forms. The cy- 
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tology, ecology, morphology, physiology, and taxonomy of 
plants will be considered. 

Bl 371 Genetics (3-3)4 

[Bl 202] 

The laws of biological inheritance. The molecular basis of 
heredity is stressed. Replication of DNA, genetic codes and fine 
structures of chromosomes are considered. 

Bl 411-412 Research in Biology (0-12) (0-12)8 

An individual, directed research program for senior biology 
majors selected on the basis of previous academic performance 
at the end of the junior year. Presentation of an acceptable thesis 
plan at the time of registration is required. 

Bl 421 The Environmental Biology of Man (3-0)3 

This course will be centered on Man as a biological entity. 
His chemistry, cellular design, and physiology will be described 
as well as his requirements for growth, repair, and reproduction. 
The extent to which he depends on other organisms and on 
chemicals in his environment to meet these requirements will be 
outlined. Specific examples will be cited to show direct or indi- 
rect imbalances in nature on Man's ability to meet his require- 
ments. The importance of species interaction and their depend- 
ence on the physical environment will be emphasized. Not open 
to Biology majors. 

Bl 451-452 Seminar in Biology (IV 2 -O) (iy2-0)2 

Seminar discussion of selected topics of current research in- 
terest. Offered each semester by a different member in his spe- 
cial discipline. Student participation in the form of discussion 
and presentation of papers. For senior biology majors. 

Bl 456 Endocrinology (3-3)4 

[Bl 301] 

[Offered in alternate years] 

Structure and physiology of the endocrine glands. Emphasis 
will be given to the synthesis, transport, and mechanism of hor- 
mone action with regard to regulation of intermediary metabo- 
lism and maintenance of an homeostatic microenvironment. 
Endocrine imbalances, resulting in disease will also be discussed. 

Bl 462 Radiation Biology (3-3)3 

[Bl 202, RS441] 

A study of the interactions of radiations with living systems. 
The effects of ionizing radiation at the molecular, cellular and 
organismic levels. The acute and late effects in whole animals 
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and the modification of radiation exposure by physical, chemical 
and biological factors. 

Bl 481 Immunobiology (3-3)4 

[Bl 312] 

[Offered in alternate years] 

This course deals with the biology of the immune response 
with sections on antibody production, reaction with antigen, 
suppression, tolerance, protection and injury. 

Bl 506 Ecological Physiology (3-3)4 

[Bl 301, Bl 330] 

A consideration of physiological, evolutionary and environ- 
mental aspects of interactions between organism and environ- 
ment with special emphasis on homeostatic adaptations to biotic 
and abiotic environmental fluctuations. 

Bl 513 Enzymology (3-0)3 

[Bl 306] 

The structure, properties, modes of activation, and mecha- 
nisms of action of some specific enzymes will be discussed, as 
well as general and specific methods for isolation, characteriza- 
tion and study. Enzyme kinetics, induction and repression, and 
isoenzyme systems will also be covered with emphasis on cur- 
rent findings. 

Bl 561 Electron Microscopy (2-3)3 

[Permission of Instructor] 

An introduction to the theory and operation of the transmis- 
sion and scanning electron microscopes. Preparation of biologi- 
cal specimens for EM viewing and photography will be stressed. 
Applications in biology will be discussed. 
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CHEMISTRY 


The curriculum in Chemistry is designed to provide both a 
thorough knowledge of the basic principles and techniques of 
chemistry and advanced instruction in its most important 
branches. It includes essential subjects in physics and mathemat- 
ics, and through an elective system it permits the student to 
broaden his education by a choice of related science and engi- 
neering subjects. The cirriculum includes elective credits in the 
humanities and social sciences in order that a suitable cultural 
background may be acquired to meet the exacting requirements 
for growth and advancement in the present-day professional life 
of the chemist. 


A graduate of the Chemistry curriculum may select any of 
several avenues in dveloping his professional life. Those wishing 
to engage in teaching and research at the college or university 
level or research in industry are advised to continue study for an 
advanced degree. Those wishing to enter directly into industry 
after graduation, however, may consider such fields as research 
and development, technical service, production, and sales. 


The curriculum has been approved by the committee on Pro- 
fessional Training of the American Chemical Society, and re- 
quired subjects and credits are designed to meet the latest rec- 
ommended standards. Students satisfactorily completing such an 
approved program are registered with the ACS and are eligible 
for full membership in the society after two years. 


CHEMISTRY PROGRAM 


FRESHMAN YEAR 


First Semester 


CH 

121 

Chemistry 

(3-0)3 

CH 

123 

Chemistry Laboratory 

(0-3)1 

LL 

111 

English 1 

(3-0)3 

MA 

131 



or 




MA 

133 

College Math 1 or Calculus 1 

(4-0)4 

PH 

141 

Physics 

(3-1)3 

FS 

001 

Frosh Seminar 

(1-0) 

PE 

101 

Physical Education 

(0-2)1 



Total Hours 

(14-6)15 

*CH 

127 Honors Chemistry and PH 147 Honors Physics may be substituted 



Second Semester 


CH 

126 

Chemistry 

(3-0)3 

CH 

124 

Chemistry Laboratory 

(0-3)1 

LL 

112 

English II 

(3-0)3 

MA 

132 



or 




MA 

134 

College Math II or Calculus II 

(4-0)4 

PH 

142 

Physics 

(3-1)3 

PE 

102 

Physical Education 

(0-2)1 


Total Hours (13-6)15 


*CH 128 Honors Chemistry and PH 148 Honors Physics may be substituted 

SOPHOMORE YEAR 


First Semester 


CH 

207 

Inorganic Chemistry 

(3-3)4 

CH 

221 

Organic Chemistry 

(3-4)4 

MA 

231 


(4-0)4 

or 



or 

MA 

233 

College Math III or Calculus III 

(3-0)3 

MA 

361 

Digital Computer Programming 

(2-0)2 

PH 

243 

Physics 

(3-1)3 



Total Hours 

(15-8)17 or 16 

*PH 247 Honors Physics may be substituted 




Second Semester 


CH 

222 

Organic Chemistry 

(3-4)4 

CH 

232 

Physical Chemistry 

(3-3)4 

MA 

232 


(4-0)4 

or 



or 

MA 

234 

College Math IV or Calculus IV 

(3-0)3 



General Elective 

(3-0)3 



Total Hours 

(13-7)15 or 14 
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JUNIOR YEAR 
First Semester 


CH 

313 

Analytical Chemistry 1 

(3-4)4 

CH 

333 

Physical Chemistry 

(3-3)4 

LL 

261 

Elementary Technical German 

(3-0)3 



Two General Electives 

(6-0)6 


17 

Second Semester 


CH 

314 

Analytical Chemistry II 

(3-4)4 

CH 

334 

Advanced Inorganic Chemistry 1 

(3-0)3 

LL 

262 

Elementary Technical German 

(3-0)3 



Chemistry Elective 

3 or 4 



General Elective 

(3-0)3 


16 or 17 


SENIOR YEAR 
First Semester 

Chemistry Elective 3 or 4 

One Technical Elective 3 

Two General Electives 6 

One Technical or General Elective 3 


15 or 16 


Second Semester 

Chemistry Elective 3 or 4 

One Technical Elective 3 

Two General Electives 6 

One Technical or General Elective 3 


15 or 16 


The technical electives in the junior and senior years must 
include Chemistry subjects which will provide a minimum of 65 
contact hours of laboratory instruction. Recommended labora- 
tory electives include CH 321, CH 342, CH 405 and 406, CH 407 
and CH 408, CH 481 and CH 482, and Bl 306. If undergraduate 
thesis is elected, both semesters must be taken. 

A student electing Air Force ROTC in the junior and senior 
years may substitute a maximum of 6 credits of required general 
or technical electives by AS subjects. It is recommended that this 
substitution be made in the senior year. 
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CHEMISTRY COURSE DESCRIPTIONS 

CH 121 Chemistry (3-0)3 

Introduction to basic concepts of chemistry. Topics include 

chemical nomenclature, formulas and equations, chemical reac- 
tions and energy changes, gases, liquids, solids, changes in state, 
solutions, and chemical equilibrium. 

CH 122 Chemistry (3-0)3 

[CH 121] 

A continuation of CH 121 with particular emphasis upon the 
applications of chemistry in engineering, industry, life, and the 
environment. 

CH 123 Chemistry Laboratory (0-3)1 

An experimental study of chemical principles and chemical 
transformations. Reactions of some important elements and 
compounds are examined and related to the periodic table. 
Considerable emphasis is placed on acquainting students with 
techniques, methods and instruments essential to quantitative 
chemical measurements. Topics include methods of chemical 
separation, reactions, organic synthesis, formula determination 
and absorption spectroscopy. 

CH 124 Chemistry Laboratory (0-3)1 

[CH 123] 

A continuation of the experimentation of CH 123 including 
freezing point depression, metal activities, equilibrium, spectros- 
copy, reaction rates, pH, redox potentials, and formation of salts. 
Analytical chemistry is introduced with acid-base and oxidation- 
reduction titrations. Careful observation and logical deduction 
techniques are encouraged. 

CH 126 Chemistry (3-0)3 

[CH 121] 

A continuation of CH 121 emphasizing concepts useful to 
those who will directly use chemistry in further education or 
careers. Topics include atomic and molecular structure, princi- 
ples of thermodynamics, reaction rates, redox processes, acids 
and bases, and principles of organic chemistry. 

CH 127 Honors Chemistry (3-0)3 

[Permission of Instructor] 

A course designed for capable students. Considerations of 
atomic and molecular structure and the periodic properties of 
the elements are developed from the classic experiments. The 
mole concept is applied in the study of stoichiometry and the 
gas laws. The rudiments of inorganic nomenclature are applied 
to selected ions and compounds. 
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CH 128 Honors Chemistry (3-0)3 

[Permission of Instructor] 

Physical states of matter and elementary thermodynamics are 
used to support study of solutions, chemical equilibrium, chemi- 
cal kinetics, acids and bases, and selected special topics. 

CH 129 Chemistry (3-0)3 

An introductory chemistry course with emphasis placed on 
concepts and practices of chemistry as they relate to the individ- 
ual, society, and industry. Topics covered are the metric system, 
atomic structure, radioactivity, acids and bases, and general clas- 
sifications of the elements, compounds, and types of reactions. 

CH 207 Inorganic Chemistry (3-3)4 

[CH 122 or CH 126 or CH 128] 

The chemical behavior, structures, methods of preparation, 
and nomenclature of the more important elements and their 
compounds. The laboratory illustrates basic principles used in 
the preparation and study of inorganic compounds. 

CH 221 Organic Chemistry (3-4)4 

[CH 122 or CH 126 or CH 128] 

Kernel-electronic formulation, nomenclature and mecha- 
nism of reaction of the following classes of chemical species: 
monatomic, diatomic, multiatomic molecules and ions, alkanes, 
alkenes, alkynes, other non-aromatic hydrocarbons, alkyl hal- 
ides, organometallics, alkanols, alkyl esters of inorganic acids, 
dialkyl ethers, alkanoic acids and derivatives. The laboratory 
work consists of practice in planning and carrying out reactions 
to form products isolable by distillation. 

CH 222 Organic Chemistry (3-4)4 

[CH 221] 

Formulation, nomenclature, mechanism of reaction, and 
overall equations for property reactions of the following classes 
) of compounds: aldehydes; ketones; amines; organosulfurs; 

carbonic acid derivatives; multihydroxyaldehydes and deriva- 
tives including stereochemistry; carbohydrates; arenes; aryl hal- 
s ides; arenesulfonic acids; nitroarenes; arylamines; phenols; 

quinones; aromatic aldehydes, ketones, alcohols and carboxylic 
acids; multicyclic aromatic hydrocarbons and derivatives; heter- 
1 ocyclics and alkaloids. The laboratory work consists of instruc- 
tion and practice in planning and successfully carrying out reac- 
)f tions to form solid products isolable by crystallization. 

CH 223 Introductory Organic Chemistry I (3-0)3 

[Primarily for students not majoring in Chemistry] 

A[ Lectures in this course will include discussions of structures 
(with emphasis on molecular orbital theory and stereochemis- 
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try), classification by functionality, nomenclature, syntheses, and 
reactions and reaction mechanisms or organic compounds. 

CH 224 Introductory Organic Chemistry II (3-0)3 

[CH 223] 

A continuation of the first semester subject (CH 223). 

CH 225 Introductory Organic Chemistry Laboratory I (0-4)1 

Laboratory work in this course is scheduled to accompany 
topic presentations in the lecture phase of the course (CH 223), 
and will be devoted to product separation and purification tech- 
niques, and methods of synthesis of industrially important or- 
ganic compounds. 

CH 226 Introductory Organic Chemistry Laboratory II (0-4)1 

[CH 225] 

A continuation of the first semester lab course (CH 225). 

CH 232 Physical Chemistry (3-3)4 

[MA 231 or MA 233] 

Basic physical chemical approaches to studies of gases, laws 
of thermodynamics, solution properties, chemical and phase 
equilibria. For chemistry majors only. 

CH 313 Analytical Chemistry I (3-4)4 

[CH 122 or CH 126 or CH 128] 

This course will focus on the evaluation of analytical data, 
aqueous and non-aqueous acid-base systems; oxidation reduction 
and complexation equilibria; solubility and precipitation, sol- 
vent extraction, ion-exchange and chromatographic methods. 
In the laboratory the student will perform experiments in gravi- 
metric and volumetric methods of analysis. 

CH 314 Analytical Chemistry II (3-4)4 

[CH 313, CH 333] 

The course will introduce the student to the modern instru- 
mental methods of chemical analysis. The following techniques 
will be discussed: flame photometry; emission, atomic absorp- 
tion, ultraviolet, infrared and nuclear magnetic resonance spec- 
troscopy; potentiometry, electrolysis, coulometry, polarography, 
and amperometry; thermogravimetric and differential thermal 
analysis. Experiments emphasizing these techniques will be con- 
ducted by the student in the laboratory. 

CH 321 Organic Chemistry Laboratory II (1-6)3 

[CH 222] 

A continuation of CH 222 laboratory involving additional 
laboratory work in organic chemistry with emphasis on modern 
techniques of synthesis. 
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CH 333 Physical Chemistry (3-3)4 

[CH 232] 

Introduction to principles of statistical mechanics, kinetics, 
electrochemistry, and atomic and molecular structure. 

CH 334 Advanced Inorganic Chemistry I (3-0)3 

[CH 333] 

A theoretical treatment of the structure of the atom and inor- 
ganic compounds, with emphasis on physical-chemical princi- 
ples. Included are such topics as wave mechanics, theories of the 
chemical bond, crystal field theory, ligand field theory, and inor- 
ganic stereochemistry. 

CH 335 Principles of Physical Chemistry (3-0)3 

[MA 231 or MA 233] 

Similar to CH 232 but designed for students not majoring in 
Chemistry. 

CH 336 Principles of Physical Chemistry (3-0)3 

[CH 335] 

A continuation of CH 335 emphasizing aspects of physi- 
cal chemistry important to fields of specialization related to 
chemistry. 

CH 337 Principles of Physical Chemistry Laboratory (0-3)1 

[CH 335 prerequisite or corequisite] 

Laboratory work designed to exemplify principles and appli- 
cations covered in CH 335. 

CH 338 Principles of Physical Chemistry Laboratory (0-3)1 

[CH 336 prerequisite or corequisite] 

Laboratory work designed to exemplify principles and appli- 
cations covered in CH 336. 

CH 342 Organic Qualitative Analysis (1-6)3 

[CH 222] 

Methods of identification of "unknown" organic substances 
. whose properties have been previously published in the chemi- 
cal literature. 

' CH 403 Introductory Physical Chemistry (3-0)3 

of Macromolecules 

[CH 222 or 224, CH 333 or 336] 

® An introduction to the physical chemistry of polymers, in- 
cluding molecular weight distributions and averages, polymer 
a | solutions, fractionation, methods of molecular weight determi- 
rn nation, and structure and properties in the rubbery, glassy, and 
crystalline states. 


CH 404 


(3-0)3 


Introductory Organic Chemistry 
of Macromolecules 

[CH 222 or 224, CH 333 or 336] 

The organic chemistry of monomers and polymers including 
condensation and addition polymerization, copolymerization, 
mechanism of ionic and free radical polymerization, preparation 
of monomers and stereospecific polymers, naturally occurring 
and industrially important polymer. 

CH 405 Polymer Laboratory I (0-4)1 

[CH 222 or 224, CH 333 or 336] 

An introductory laboratory in polymer science concerned 
with the characterization of polymers by solubility, viscosity and 
heat of polymerization, the kinetics of condensation polymeriza- 
tion, and the preparations of various polymers by means of the 
techniques of low temperature condensation, suspension and 
emulsion polymerization, the purification of polymers and the 
preparation of foams and inorganic polymers. 

CH 406 Polymer Laboratory II (0-4)1 

[CH 222 or 224, CH 333 or 336] 

An introductory laboratory in polymer science concerned 
with the preparations of resins and elastomers, polymerization 
by anionic initiation and oxidative coupling, fractionation of 
polymers, kinetics of addition polymerization, chain transfer, 
copolymerization and reactivity ratios, thermogravimetric analy- 
sis and differential thermal analysis. 

CH 407 Undergraduate Thesis (0-9)3 

[Permission of Department Head and Instructor] 

Open only to Seniors majoring in chemistry. Research in 
analytical, organic, inorganic, physical, and polymer chemistry. 

CH 408 Undergraduate Thesis (0-9)3 

A continuation of CH 407. Both semesters must be taken and 
not more than six credits may be used in meeting degree re- 
quirements. Letter grades are given in both semesters. A written 
thesis is required following the conventional form of introduc- 
tion, literature survey, results and conclusions. One copy of the 
thesis must be filed with the department office. 

CH 409 History of Chemistry (1-0)1 

A seminar course devoted to the discussion of the historical 
development of chemical principles. Each student is required to 
present to the class a paper for discussion. 

CH 413 Nuclear Magnetic Resonance (3-0)3 

and Electron Spin Resonance Spectroscopy 

[CH 432] 

An introduction to the essentials of nuclear and electron spin 
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resonance is presented to illustrate the scope and application of 
the method. May be taken for graduate credit. 

CH 423 Advanced Organic Chemistry (3-0)3 

[CH 222] 

Extension of introductory organic chemistry for chemistry 
majors. Organic compounds and reactions are discussed in 
terms of reaction mechanisms, structure-reactivity and stereo- 
chemistry. 

CH 424 Advanced Organic Chemistry (3-0)3 

[CH 222] 

Synthesis of organic molecules. Selected reagents and tech- 
niques are discussed with emphasis on the scope and limitations 
of these reactions. The reaction mechanisms are also discussed. 

CH 431 Advanced Physical Chemistry I (3-0)3 

[CH 333 or Equivalent] 

Extension of introductory physical chemistry. Open to sen- 
iors and first year graduate students in Chemistry and related 
fields. Emphasis is placed on classical and statistical systems of 
chemical interest. 

CH 432 Advanced Physical Chemistry II (3-0)3 

[CH 431 or Equivalent] 

Continuation of CH 431, with emphasis on quantum chemis- 
try of atoms and molecules. 

I CH 434 Colloid Science and its (3-0)3 

Environmental Applications 

] [CH 333 or CH 336 or Equivalent] 

An introduction to the fundamentals of colloid and interface 
science. Topics discussed include solid/gas, solid/liquid, and 
liquid/liquid interfaces; association colloids, emulsion suspen- 
& sions, aerosols and foams. Additional topics include applications 
of colloid science to environmental problems, floculation and 
n stability, adsorption and ion exchange, ultrafiltration, reverse 
osmosis, and electro-kinetic phenomena. 

CH 445 Advanced Inorganic Chemistry II (3-0)3 

A continuation of CH 334 with emphases on the chemical 
^ applications of group theory. Topics include the elements of 
al group mathematics, the symmetry point groups, and the use of 
to symmetry and group theoretical principles as applied to elec- 
tronic structure, vibrational spectra, and ligand field theory. 

)3 CH 481 Radiochemistry (2-3)3 

[Permission of Instructor] 

An introduction to the fundamentals of radioactivity and ra- 
)in] diochemistry. The laboratory work is directed to the detection 
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and measurement of radioactivity. Designed primarily for majors 
in chemistry and allied fields. 

CH 482 Radiochemistry (2-3)3 

[CH481 ] 

A continuation of CH 481 with emphasis on the applications 
of chemical and nuclear principles and practices toward the 
preparation and separation of radionuclides. The laboratory ex- 
periments use such well-known techniques of separation as sol- 
vent extraction, ion-exchange, precipitation, coprecipitation and 
electrochemical displacement. 

CH 484 Elements of Radiochemistry (2-3)3 

Chemical principles are reviewed and their applications to 
radiochemistry are discussed. Such topics as separation proce- 
dures and chemical identification of nuclides, radiation chemis- 
try, and study of fission products are included in the course. 

CH 502 Color Science (2-3)3 

An analytical course of the concepts and methods of absorp- 
tion and reflectance spectrophotometry, and color measure- 
ment. Encompasses both theoretical and applied methods for 
determining qualitative and quantitative composition of colored 
substances in transparent and opaque materials such as liquids, 
paper, plastics, textiles, etc. Quantitative measurement of color, 
color difference, color matching and formulation by instrumen- 
tal means based on the CIE and other trichromatic coordinate 
systems are studied. Computer usage and computer program 
developing problems are employed. 

CH 513 Spectroscopy (3-0)3 

[CH 431 and 432] 

A presentation of molecular spectra and molecular structure 
is presented to illustrate the empirical results and the theoretical 
background necessary to interpret the results. 

CH 514 Advanced Analytical Chemistry (3-0)3 

[CH 431 or equivalent] 

An emphasis is placed on the determination of molecular 
structure by modern analytical methods, and the effect of molec- 
ular structure on chemical reactions. 

CH 515 Chemical Literature (1-0)1 

Use of the chemical library, journals, reference works and 
other technical publications pertaining to chemical subjects. 
Exercises in finding, assembling and using such data. 

CH 516 Advanced Laboratory Technique (1-3)2 

A study of the theory and application of the more advanced 
techniques and equipment in the preparation and purification of 
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organic compounds, including high efficiency fractionation, vac- 
uum and molecular distillation, hydrogenation and reactions in 
inert atmospheres. 

CH 517 Glass Working (1-1)1 

Fundamental techniques in the preparation and assembling 
of glass apparatus. 

CH 519 Environmental Chemistry (3-0)3 

[CH 314 or Equivalent] 

A study of the reactions involving atmospheric and aquatic 
pollutants. Included are such topics as the oxides of nitrogen, 
carbon, and sulfur, particulate matter in air, and equilibria occur- 
ring in natural waters. Approved "wet" and instrumental meth- 
ods of analysis for pollutants of current interest are also pre- 
sented. 

CH 521 Physical Organic Chemistry (3-0)3 

Modern and Classical Methodology in the study of organic 
reactions. Fast reactions, linear free energy relationships, tracer 
methods, instrumental techniques and other selected topics will 
be covered. 

CH 523 Organic Reaction Mechanisms and Structures (3-0)3 

Designed to provide insight into how reactions occur and 
how the reaction mechanism is studied. Emphasis is placed on 
bonding, substitution and elimination processes, stereochemis- 
try, and conformational analysis. For graduate students only. 

CH 524 Organic Synthesis (3-0)3 

Mechanism, scope, and limitations of important selected 
types of reactions, and design of synthetic sequences. Emphasis 
is placed on reduction, oxidation, halogenation, alkylation, and 
acylation. For graduate students only. 

CH 526 Theory and Applications of Chromatography (3-0)3 

[Permission of Instructor] 

A treatment of the theory underlying chromatographic sep- 
arations and processes. Included are such topics as gas-liquid, 
gas-solid, thin-layer, column and gel permeation chromatog- 
raphy. Applications of the various chromatographic methods 
are discussed. 

CH 527 Stereochemistry (3-0)3 

The fundamental concepts of optical and geometric isomer- 
ism and the relationship of the stereostructures to the physical 
and chemical properties of organic compounds. Offered in alter- 
nate years. 
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CH 531 Statistical Thermodynamics (3-0)3 

[CH 432 or equivalent] 

Fundamentals of equilibrium statistical mechanics; classical 
and quantum statistics. Molecular theories of gases, crystals, and 
liquids, with emphasis on chemical aspects. Electrolyte and non- 
electrolyte solutions, polymer and polyelectrolyte systems, 
chemical equilibria and reaction rate processes. Also, introduc- 
tion to nonequilibrium statistical theories. 

CH 534 Quantum Chemistry (3-0)3 

[CH 431 or equivalent] 

Principles and methods of quantum mechanics with special 
attention to chemical applications, such as electronic structure 
of atoms and molecules, vibration and rotation of molecules, 
and interaction of radiation with matter. 

CH 535 Advanced Topics in Physical Chemistry (3-0)3 

[Permission of instructor] 

Selected topics and recent advances in physical chemistry. 
Selection of topics is at the discretion of the instructor. 

CH 536 Advanced Topics in Physical Chemistry (3-0)3 

[Permission of instructor] 

Same as CH 535, with different topics. 

CH 540 Chemical Kinetics (3-0)3 

[CH 333 or equivalent] 

The theoretical and empirical treatment of chemical kinetic 
data as well as the methods of obtaining these data. Determina- 
tion of the order of reactions, factors influencing rates, applica- 
tion of rate studies in establishing hypotheses for reaction mech- 
anism, collision theory, and absolute rate theory. 

CH 543 Modern Inorganic Chemistry I (3-0)3 

[CH 333 or equivalent] 

Similar to CH 334 but designed specifically for graduate stu- 
dents. Emphasis is placed on the theoretical-physical concepts of 
importance to inorganic chemists. 

CH 544 Chemical Applications of Group Theory (3-0)3 

A continuation of CH 543 with emphasis on the use of 
Group Theory as applied to ligand field theory, electronic spec- 
tra, and vibrational spectra. 

CH 561 Advanced Organic Synthesis (3-0)3 

[CH 523 and 524, or equivalent] 

The application of known organic reactions to synthesis of 
chemical species in such fields as terpenes, steroids, alkaloids, 


196 


antibiotics. Theoretical implications of organic reactions are also 
discussed. 

Offered in alternate years. 

CH 563 Chemistry of Natural Products (3-0)3 

[CH 568, CH 314 or Equivalent] 

This course will cover the proof of structure of various types 
of natural products, approaches to the total synthesis of same 
and also the biosynthetic pathways. 

CH 564 Organic Qualitative Analysis (1-6)3 

Similar to CH 342 but designed for graduate students major- 
ing in chemistry. 

CH 565 Heterocyclic Chemistry (3-0)3 

Classification, nomenclature, structure, synthesis, and utility 
of the more important classes of heterocyclic compounds. 
Offered in alternate years. 

CH 568 Structural Analysis (3-0)3 

Practical application of instrumental data in the determina- 
tion of the structure of organic compounds. Includes mass spec- 
troscopy, ultra violet spectroscopy, infrared spectroscopy and 
nuclear magnetic resonance spectroscopy. 

POLYMER SCIENCE COURSE DESCRIPTIONS 

PS 503 Advanced Polymer Science I (3-0)3 

[Permission of Instructor] 

Introduction to chain statistics and thermodynamics of mac- 
romolecular solutions, methods of study of molecular weight 
and chain conformations, and the properties of polymers in bulk 
including viscoelasticity and crystallinity. 

PS 504 Advanced Polymer Science II (3-0)3 

[Permission of Instructor] 

A study of the principles of condensation, free radical, ionic, 
coordination and ring-opening polymerization. The topics in- 
clude the concepts of step-growth and chain-growth polymeriza- 
tion, the effect of polymerization technique on reaction kinetics 
and molecular weight and molecular weight distrubition, and the 
evaluation of reactivity ratios in copolymerization reactions. 

PS 505 Polymer Preparation and Characterization I (0-4)1 

[Permission of Instructor] 

A laboratory course designed to acquaint the graduate stu- 
dent with the techniques used in the syntheses and characteriza- 
tion of macromolecules. 
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PS 506 Polymer Preparation and Characterization II (0-4)1 

[Permission of Instructor] 

An advanced laboratory in polymer science concerned with 
the instrumental study of macromolecules by utilization of os- 
mometry, light scattering, gel permeation chromatography, va- 
por pressure osmometry, infrared spectroscopy, thermogravi- 
metric analysis and differential thermal analysis. 

PS 511 Biopolymers (2-0)2 

[Permission of Instructor] 

Conformation and configuration of vinyl polymers and poly- 
peptides. Helix-coil transitions in proteins and polypeptides. Bi- 
ological specificity and macromolecular structure. Synthesis of 
stereoregular polypeptides. Structure and physical properties of 
nucleic acids. Relations of synthetic polymers to naturally occur- 
ring polymers. 

PS 512 Bulk Properties of Polymers (2-0)2 

[Permission of Instructor] 

Structure and properties of bulk polymers in the glassy, rub- 
bery, and crystalline states. Topics covered include chain statis- 
tics, rubber elasticity, glass transition, segmental motion and vis- 
coelasticity. 

PS 549 Physical Chemistry of Macromolecules I (2-0)2 

[CH 503 or equivalent] 

Physical chemistry of polymers, including structure and con- 
formation, chain statistics, molecular weight distributions and 
averages, polymerization kinetics and classical and statistical 
thermodynamics of polymer solutions. 

PS 550 Physical Chemistry of Macromolecules II (2-0)2 

[CH 549 or equivalent] 

Optical and hydrodynamic properties of polymer solutions. 
Methods of determination of structural parameters, including 
light scattering, viscometry, and other techniques. 

PS 553 Organic Chemistry of Macromolecules (2-0)2 

[PS 503, 504] 

An advanced study in polymer science concerned with the 
syntheses of macromolecules and their mechanisms of for- 
mation. 
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MATHEMATICS 

The objectives of the Mathematics program are twofold: (1) 
to provide the student with the opportunity to become acquaint- 
ed with the major areas of modern mathematics — algebra, anal- 
ysis, geometry and applied mathematics, including computing 
science and numerical analysis, and (2) to enable him to achieve 
a certain mastery in depth of one or more of these areas. 

As designed, the curriculum exceeds the minimum recom- 
mendations of the Committee on Undergraduate Programs in 
Mathematics of the Mathematical Association of America for col- 
lege mathematics programs. It provides a strong basis both for 
subsequent graduate study and for employment in the several 
fields of teaching and industry. 


MATHEMATICS PROGRAM 

FRESHMAN YEAR 
First Semester 


CH 

121 

Chemistry 

(3-0)3 

CH 

123 

Chemistry Laboratory 

(0-3)1 

LL 

111 

English 1 

(3-0)3 

MA 

131 


or 




MA 

133 

College Math 1 or Calculus 1 

(4-0)4 

PH 

141 

Physics 

(3-1)3 

FS 

001 

Frosh Seminar 

(1-0) 

PE 

101 

Physical Education 

(0-2)1 



Total Hours 

(14-6)15 

*CH 127 Honors Chemistry and PH 147 Honors Physics may be substituted 



Second Semester 


CH 

122 

Chemistry 

(3-0)3 

CH 

124 

Chemistry Laboratory 

(0-3)1 

LL 

112 

English II 

(3-0)3 

MA 

132 



or 




MA 

134 

College Math II or Calculus II 

(4-0)4 

PH 

142 

Physics 

(3-1)3 

PE 

102 

Physical Education 

(0-2)1 


Total Hours (13-6)15 


*CH 128 Honors Chemistry and PH 148 Honors Physics may be substituted 
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SOPHOMORE YEAR 
First Semester 


MA 

231 


(4-0)4 

or 



or 

MA 

233 

College Math III or Calculus III 

(3-0)3 

MA 

211 

Fundamental Concepts in Mathematics 

(3-0)3 



Language Elective 

(3-0)3 



General or Technical Elective 

(3-0)3 



General Elective* 

(3-0)3 



Total Hours 

(16-0)16 or (15-0)15 

*LL and SS courses only 




Second Semester 


MA 

232 


(4-0)4 

or 



or 

MA 

234 

College Math IV or Calculus IV 

(3-0)3 

MA 

221 

Linear Algebra 

(3-0)3 

MA 

361 

Digital Computer Programming 

(2-0)2 



Language Elective 

(3-0)3 



General or Technical Elective 

(3-0)3 



General Elective* 

(3-0)3 



Total Hours 

(18-0)18 or (17-0)17 

*LL and SS courses only 




JUNIOR YEAR 




First Semester 


MA 

301 

Applied Mathematics 1 

(3-0)3 

MA 

305 

Introduction to Real Analysis 1 

(3-0)3 



Mathematics Elective* 

(3-0)3 



Elective 

(3-0)3 



General Elective** 

(3-0)3 


Total Hours (15-0)15 


*To be approved by the Department 

**LL and SS courses only 
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Second Semester 

MA 302 Applied Mathematics II (3-0)3 

MA 306 Introduction to Real Analysis II (3-0)3 

Mathematics Elective* (3-0)3 

Elective (3-0)3 

General Elective** (3-0)3 

Total hours (15-0)15 

*To be approved by the Department 
**LL and SS courses only 

SENIOR YEAR 
First Semester 

MA 411 Complex Variables I (3-0)3 

MA 421 Modern Algebra I (3-0)3 

Mathematics Elective* (3-0)3 

Elective (3-0)3 

General or Technical Elective** (3-0)3 

Total hours (15-0)15 

*To be approved by the Department 
**ROTC students may substitute AS 401 

Second Semester 

Mathematics Elective* (3-0)3 

Mathematics Elective* (3-0)3 

Mathematics Elective* (3-0)3 

Elective (3-0)3 

General or Technical Elective** (3-0)3 

Total hours (15-0)15 

*To be approved by the Department 
**ROTC students may substitute AS 402 
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MATHEMATICS COURSE DESCRIPTIONS 

MA 101 Mathematical Analysis I (3-0)3 

Review of algebra, factoring, functions and graphs, linear 
equations, exponents and radicals, quadratic equations, inequal- 
ities, mathematical induction, progressions, logarithms, mathe- 
matics of investment, permutations and combinations. 

MA 102 Mathematical Analysis II (3-0)3 

[MA 101 ] 

Calculus with applications in economics and management 
science: straight line, limits, tangent lines, derivatives, max-min 
problems, implicit differentiation, business applications to deriv- 
atives, integral calculus with applications to management sci- 
ence. 

MA 131 College Mathematics I (4-0)4 

Functions and graphs, linear equations, trigonometric func- 
tions, trigonometric identities, quadratic equations, logarithms, 
complex numbers, solution of triangles, binomial theorem, and 
the conics. 

MA 132 College Mathematics II (4-0)4 

Limits, the differentiation of algebraic and transcendental 
functions, rates, applied maxima and minima, definite integrals, 
areas, hyperbolic functions, L'Hopital's rule and polar equations. 

MA 133 Calculus I (4-0)4 

Functions and graphs, equations of straight lines, the conics, 
the differentiation of algebraic functions together with applica- 
tions involving velocity and acceleration, maxima and minima, 
related rates and approximations, definition of integrals and area 
under curve. 

MA 134 Calculus II (4-0)4 

Applications of integration including volumes arc length and 
areas, the differentiation of trigonometric and exponential func- 
tions, methods of integration including parts, partial fractions 
and trigonometric substitution, parametric equations, polar 
coordinates and hyperbolic functions. 

MA 201 Mathematical Analysis III (3-0)3 

[MA 102] 

Linear Programming with graphs and ordinary algebra. Ma- 
trix algebra leading to the simplex solution of linear program- 
ming problems. 

MA 207 Mathematical Techniques of Physics I (4-0)4 

[For Physics Majors Only] 

Hyperbolic functions, polar coordinates, vectors and para- 
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metric equations, solid geometry and vectors, partial differentia- 
tion, multiple integrals. 

MA 208 Mathematical Techniques of Physics II (4-0)4 

[MA 207] 

[For Physics Majors Only] 

Differential equations: first order, linear and power series 
solution. Vector calculus, gradient, divergence and curl. Integral 
transform theorems. 

MA 211 Fundamental Concepts in Mathematics (3-0)3 

The logic of mathematical operations. Quantified statements. 
Methods of proof. Disproofs. Elementary set theory. Ordered 
pairs and functions. Axiomatic introduction to the real number 
system including the Dedekind axiom and mathematical induc- 
tion. 

MA 221 Linear Algebra (3-0)3 

[MA 211 ] 

Vectors in R n , vector spaces, matrices, linear mappings, ma- 
trix associated with a linear map, eigenvalues and eigenvectors, 
diagonalization of matrices, applications in R n . 

MA 231 College Mathematics III (4-0)4 

Parametric equations, methods of integration including 
parts, trigonometric substitution and partial fractions, areas, vol- 
umes, length of curve, first and second moments, vector prod- 
ucts and three dimensional surfaces. 

MA 232 College Mathematics IV (4-0)4 

Partial derivatives, multiple integrals, infinite series with tests 
of convergence, first and second order differential equations 
with applications. 

MA 233 Calculus III (3-0)3 

Vector algebra including dot and cross products, equation of 
lines and planes, partial derivatives, chain rule, implicit func- 
tions, and multiple integrals with applications. 

MA 234 Calculus IV (3-0)3 

Indeterminate forms, series, tests for convergence, Taylor 
series, first and second order differential equations with applica- 
tions. 

MA 242 Electronic Data Processing (3-0)3 

Background to the digital computer covering topics such as: 
input-output, storage, calculation principles, addressing, com- 
puter arithmetic, instruction codes and numbering systems. 
Computer programming in the business oriented computer lan- 
guage COBOL will be taught on the Institute's CDC 3100 com- 
puter. 
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MA 301 Applied Mathematics I (3-0)3 

[MA 232 or MA 234] 

Vector Analysis, review of vector algebra, vector calculus, 
divergence theorem, Green's Theorem and Stokes' Theorem. 
Laplace Transforms. 

MA 302 Applied Mathematics II (3-0)3 

[MA 301 ] 

Series solution of ordinary differential equations, Bessel 
functions, Legendre functions. Ordinary differential equations 
boundary value problems, Fourier series and integrals. Partial 
differential equations of physics and engineering, separation of 
variables. 

MA 305 Introduction to Real Analysis I (3-0)3 

[MA 211 ] 

Equivalence and countability. Sets and sequences of real 
numbers. Metric spaces. 

MA 306 Introduction to Real Analysis II (3-0)3 

[MA 305] 

Limits and continuity in metric spaces. The Riemann integral 
and the derivative. 

MA 311 Applications of Linear Algebra (3-0)3 

[Ma 221] 

Bilinear forms, Hamilton-Caley Theorem, the Spectral Theo- 
rem, Jordan normal form, matrix calculus. Applications to differ- 
ential equations, Fourier series. 

MA 315 Complex Variables for Engineers (3-0)3 

[MA 232 or MA 234] 

Complex variables with emphasis on Electrical Engineering 
applications. Analytic functions, Cauchy-Riemann conditions. 
Line integrals, Cauchy's integral formula and residues. Singulari- 
ties. Taylor and Laurent series. 

MA 334 Projective Geometry (3-0)3 

[MA 211] 

Foundations of geometry, homogenous coordinates, projec- 
tive spaces, conics, linear transformations and surfaces. 

MA 335 Differential Geometry (3-0)3 

[MA 211 ] 

Applications of analysis to the study of space curves and sur- 
faces. 

MA 361 Digital Computer Programming (2-0)2 

Programming principles of the FORTRAN language including 
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input-output, arithmetic, control and specification statements, 
subroutines and advanced techniques. Students will process sev- 
eral problems on the Institute's computer. 

MA 362 Numerical Analysis (3-0)3 

[MA 231 or MA 233 and MA 361 ] 

Theory and application of numerical techniques including 
error analysis, linear, non-linear and differential equations, ma- 
trices, interpolation, numerical integration and curve fitting. 
Computer solutions are emphasized. 

MA 363 Introduction to Computing (3-0)3 

Types of computers and their operation. Characteristics, stor- 
age and calculation principles. Addressing schemes. Computer 
arithmetic and logic, numbering systems, instruction codes, in- 
put-output organization and devices. 

MA 365 Business Computer Programming (3-0)3 

[MA 242] 

Programming principles of COBOL, the COmmon Business 
Oriented Language; identification, environment, data, and pro- 
cedures divisions, introduction to compilation procedures. Stu- 
dents will process several business problems on the Institute's 
CDC 3100 Computer. 

MA 371 Number Theory (3-0)3 

[MA 211] 

Congruences and residue classes, quadratic residues. Dio- 
phantine equations, number theoretic functions, distribution of 
primes. 

MA 381 Operations Research I (3-0)3 

[MA 132 or MA 134 or MA 102] 

The use of decision models in industrial systems. Quantita- 
tive approach to the industrial alternative. Fundamentals of 
probability and statistics, PERT techniques, methods of optimiza- 
tion using calculus, inventory control models and queuing 
models. 

MA 382 Operations Research II (3-0)3 

[MA 381 ] 

A continuation of MA 381. Topics include: linear program- 
ming, transportation models, nonlinear programming, dynamic 
programming, games and strategies. Markov analysis, and simu- 
lation techniques. 

MA 383 Introduction to Statistics (3-0)3 

Sets and probability laws, random variables, mathematical 
expectation, measure of central tendency and variance. Study of 
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discrete and continuous probability distribution, sampling theo- 
ry, tests of hypothesis. Regression and correlation. 

MA 401 Applied Mathematics III (3-0)3 

[MA 302] 

Applications of mathematical methods to the solution of 
problems in the various scientific and engineering disciplines. 

MA 407 Introduction to Probability Theory (3-0)3 

[MA 232 or MA 234] 

Probability functions and densities, expectations. Moments 
of probability distributions. Central limit theorem. 

MA 408 Introduction to Mathematical Statistics (3-0)3 

[MA 407] 

Sampling, decision theory, estimation, hypothesis testing, 
regression and correlation. 

MA 411 Complex Variables I (3-0)3 

[MA 232 or MA 234] 

Complex numbers, point sets, and elementary functions; an 
introduction to analytic functions; classification of singularities; 
line integrals, Cauchy integral formula; power series and resi- 
dues and poles. 

MA 412 Complex Variables II (3-0)3 

[MA 411] 

Conformal mapping, Schwarz-Christoffel transformation, 
applications, and further topics in Theory of Functions. 

MA 414 Mathematical Methods in (3-0)3 

Engineering Management 

The significance of the economic aspects of engineering. The 
economic feasibility of engineering projects, capital replacement 
problems, break-even analysis, depreciation and obsolescence, 
and operational economy. 

MA 421 Modern Algebra I (3-0)3 

[MA 221] 

Elementary group theory; groups, cosets, normal subgroups, 
quotient groups, isomorphisms, homomorphisms, series of 
groups, the Sylow Theorems, free groups and homology groups. 

MA 422 Modern Algebra II (3-0)3 

[MA 421 ] 

Elementary ring and field theory, quotient rings and ideals, 
homomorphisms of rings, rings of polynomials, algebraic exten- 
sions, automorphisms of fields, separable extensions. Galois 
Theory. Introduction to categories and functors. 
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MA 431 


(3-0)3 


Topology I 

[MA 21 1 ] 

Cardinality, partially ordered sets and Zorn's lemma, topol- 
ogy of the line and plane, topological spaces, continuity and top- 
ological equivalence. 

MA 432 Topology II (3-0)3 

[MA 431 ] 

Metric and normed spaces, compactness, connectedness, 
product spaces, function spaces, fundamental group. 

MA 433 Matrix Theory (3-0)3 

[MA 232 or MA 234] 

Algebra of vectors, matrices and determinants. Linear trans- 
formations and vector spaces. Characteristic values and diagonal 
forms. Calculus of matrices, matric polynomials. Matric differen- 
tial equations. Applications. 

MA 442 Boundary Value Problems (3-0)3 

[MA 232 or MA 234] 

The Fourier series as a tool of analysis, orthogonal functions, 
convergence tests, the Fourier integral, partial differential equa- 
tions of physics and engineering, and boundary value problems. 

MA 445 Operational Calculus (3-0)3 

[MA 232 or MA 234] 

The Laplace transform and its properties and uses, as in trans- 
lation of a time function, and in convolution, differentiation and 
integration. Applications in the analysis of vibrations, deflec- 
tions, and electric circuits, problems in partial differential equa- 
tions, and Fourier transforms. 

MA 452 Applications of Numerical Analysis (3-0)3 

[MA 232 or MA 234 and MA 361 ] 

Iterative solutions of transcendental equations. Rapidity of 
convergence and error estimates. Numerical differentiation and 
integration. Extrapolation and Romberg quadrature, interpola- 
tion, numerical solution of ordinary differential equations. Pre- 
dictor-corrector formulas. Partial differential equations. Applica- 
tions, computer solutions. 

MA 471 Optimization and Mathematical (3-0)3 

Programming I 

[MA 232 or MA 234] 

Linear programming, simplex method, transportation prob- 
lems, applications. Convex programming, Chebyshev approxi- 
mation. 
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I 


MA 472 Optimization and Mathematical (3-0)3 

Programming II 

[MA 471 ] 

Convex programming, Kuhn-Tucker Theorem; Geometric 
programming, Dual Function, Optimum design problems; Dy- 
namic Programming, Calculus of Variations. 

MA 475 Mathematical Logic (3-0)3 

[MA 211] 

Propositional and statement logic. A rigorous development 
of the science of deductive logic with an emphasis on the nature 
of the logical structure underlying mathematical systems. 

MA 497 Foundations of Mathematics (3-0)3 

[Senior Standing] 

The axiomatic method, set theory, transfinite arithmetic, the 
real number system, and philosophies of mathematics. 

MA 498 Mathematics Seminar (3-0)3 

[Senior Standing] 

Student reading, writing and criticism, topics from current 
literature, and review of some important elements of the under- 
graduate work. 

MA 501 Advanced Real Analysis I (3-0)3 

Introduction to the real and complex number systems, ele- 
ments of set theory including the Bolzano Weierstrass and 
Heine-Borel theorems, numerical sequences and series, con- 
tinuity. 

MA 502 Advanced Real Analysis II (3-0)3 

Differentiation, Riemann integration, sequences and series 
of functions, and functions of several variables. 

MA 511 Complex Analysis I (3-0)3 

Complex numbers and their geometric representation, linear ! 
functions, sets and sequences and power series, analytic func- 
tions and conformal mappings, elementary functions, complex 
integration and integral theorems. 

MA 512 Complex Analysis II (3-0)3 

Series and the expansion of analytic functions in series, sin- 
gularities, single valued functions, entire functions, meromor- 
phic functions, periodic functions. 

MA 537 Tensor Analysis I (3-0)3 

Tensor algebra in affine coordinates in n-dimensional space, 
algebra and calculus of covariant and contravariant tensors and 
tensor densities, covariant differentiation and parallel displace- 
ment, curvature tensors. 


208 


MA 538 Tensor Analysis II (3-0)3 

Applications of tensor analysis to differential geometry of 
Riemannian spaces, analytical dynamics, mechanics of contin- 
uous media and theory of relativity. 

MA 545 Partial Differential Equations I (3-0)3 

First and second order partial differential equations, transfor- 
mation theory in the plane and space. Applications to mathemat- 
ical physics. 

MA 546 Partial Differential Equations II (3-0)3 

Classification and methods of solution. Properties of solu- 
tions of equations with initial and boundary conditions. Exist- 
ence and uniqueness theorems. 

MA 547 Integral Equations (3-0)3 

Exact, iterative and numerical techniques for the solution of 
linear Volterra and Fredholm integral equations; theorems for 
general operators; symmetric kernels, orthogonal system of 
functions and the Hilbert-Schmidt theorem; relation of integral 
equations to differential equations; applications of the Rayleigh- 
Ritz, Galerkin, and variation-iteration techniques to the solutions 
of eigenvalue-eigenfunction problems occurring in Mathemati- 
cal Physics and Engineering. 

MA 551 Calculus of Variations (3-0)3 

The first variational problem; necessary conditions; Euler's 
equation. Generalization to several dependent and independent 
variables. Constraints and Lagrange multipliers. Applications to 
dynamics and elasticity. Ftamilton equations. Sturm-Liouville 
problems, direct methods; Rayleigh-Ritz method. 

MA 563 Advanced Numerical Analysis I (3-0)3 

Iterative solutions of non-linear equations. Interpolation, 
numerical differentiation and integration. Summation of series. 
Least squares approximation, orthogonal polynomials. Chebyshev 
approximation. Ill-conditioning. Computer applications. 

MA 564 Advanced Numerical Analysis II (3-0)3 

Systems of linear equations. Gauss eliminations, LU decom- 
positions. Wilkinson round-off error analysis. Scaling and condi- 
tion number. Iterative methods. Application to elliptic partial dif- 
ferential equations. Applications to structural analysis. Computer 
solutions. 

MA 584 Analysis of Random Processes (3-0)3 

Axiomatic definition of Probability. Combined Experiments, 
Bernoulii Trials, Asymptotic Theorems, Bayes Theorem. The con- 
cepts of both discrete and continuous random variables, and 
functions of one or more random variables. The use of contin- 
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uous probability density functions to describe both discrete and 
continuous phenomena. Expected value, moments, characteristic 
functions, mean square estimation. Sequences of continuous 
random variables, convergence concepts, law of large numbers, 
Central Limit Theorem. 

MA 587 Probability and Statistics (3-0)3 

Probability: Develops probability tools required for statisti- 
cal theory: probability distributions, random variables, moment 
generating functions, distribution theory and limit theorems. 

MA 588 Probability and Statistics (3-0)3 

Statistics: Sample moments and their functions, order statis- 
tics, significance tests, estimation theory, theories of hypotheses 
testing and decision making under uncertainty. 
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METEOROLOGY 


Meteorology is the study of the physical and chemical proc- 
esses that occur in the atmosphere and between the atmosphere 
and the earth's surface. The advent of space exploration has 
broadened the scope of meteorology to include atmospheres of 
other planets. 

The work of meteorologists is concentrated on the effort to 
understand the physical causes of weather and climate and to 
apply the knowledge gained to the solution of practical prob- 
lems ranging from the forecasting of weather for the general 
public to the analysis of the influence of weather and climate on 
public health and on particular operations in agriculture, engi- 
neering, industry and commerce and national defense. 

Meteorologists are employed by the agencies of The Nation- 
al Oceanic and Atmospheric Administration, especially the Na- 
tional Weather Service, and of the Department of Defense as 
well as by the agencies of state and local governments, commer- 
cial aviation companies, and private consulting firms. 

Research in meteorology and climatology is conducted by 
the agencies of the U. S. Government, universities, and industrial 
research companies. Graduate training is essential for advance- 
ment in this field and most employers provide opportunities for 
capable individuals to acquire this training. 

The bachelor of science curriculum prepares the student for 
a career as a meteorologist in government or private industry 
and provides a sound foundation for graduate study. 


Meteorology Program 


FRESHMAN YEAR 
First Semester 


CH 

121 

Chemistry 

(3-0)3 

CH 

123 

Chemistry Laboratory 

(0-3)1 

LL 

111 

English 1 

(3-0)3 

MA 

131 



or 




MA 

133 

College Math 1 or Calculus 1 

(4-0)4 

PH 

141 

Physics 

(3-1)3 

FS 

001 

Frosh Seminar 

(1-0) 

PE 

101 

Physical Education 

(0-2)1 


Total Hours (14-6)15 


*CH 127 Honors Chemistry and PH 147 Honors Physics may be substituted 


211 




Second Semester 


*CH 

122 

Chemistry 

(3-0)3 

CH 

124 

Chemistry Laboratory 

(0-3)1 

LL 

112 

English II 

(3-0)3 

MA 

132 


or 




MA 

134 

College Math II or Calculus II 

(4-0)4 

* PH 

144 

Physics 

(4-1)4 

PE 

102 

Physical Education 

(0-2)1 


Total Hours (14-6)16 


*CH 128 Honors Chemistry and PH 148 Honors Physics may be substituted 

SOPHOMORE YEAR 
First Semester 


MA 

231 


(4-0)4 

or 



or 

MA 

233 

College Math III or Calculus III 

(3-0)3 

MA 

361 

Digital Computer Programming 

(2-0)2 

MY 

211 

Elementary Meteorology 

(3-0)3 

PH 

245 

Physics 

(4-2)4 



General Elective 

(3-0)3 



Total Hours 

(16-2)16 or (15-2)15 




Second Semester 


MA 

232 


(4-0)4 

or 



or 

MA 

234 

College Math IV or Calculus IV 

(3-0)3 

MA 

383 

Introduction to Statistics 

(3-0)3 

MY 

212 

Elementary Meteorology 

(3-0)3 

PH 

246 

Physics 

(4-2)4 



General Elective 

(3-0)3 



Total Hours 

(17-2)17 or (16-2)16 



JUNIOR YEAR 




First Semester 


MA 

301 

Advanced Calculus for Applications 

(3-0)3 

MY 

301 

Atmospheric Dynamics 

(3-0)3 

MY 

308 

Synoptic Meteorology 

(2-3)3 



General Elective 

(3-0)3 



Technical Elective 

(3-0)3 


Total credit hours (14-3)15 


Second Semester 


MA 

302 

Advanced Calculus for Applications 

(3-0)3 

MY 

302 

Atmospheric Dynamics 

(3-0)3 

MY 

313 

Physical Climatology 

(3-0)3 



General Elective 

(3-0)3 



Technical Elective 

(3-0)3 


Total credit hours (15-0)15 


SENIOR YEAR 
First Semester 


MY 

403 

Physical Meteorology 

(3-0)3 

MY 

415 

Advanced Atmospheric Dynamics 

(3-0)3 

MY 

421 

Analysis and Forecasting 

(1-6)3 



General Elective* 

(3-0)3 



Technical Elective 

(3-0)3 



Total credit hours 

(13-6)15 

*ROTC students may elect AS 401. 




Second Semester 


MY 

413 

Oceanography 

(3-0)3 

MY 

416 

Advanced Atmospheric Dynamics 

(3-0)3 

MY 

422 

Analysis and Forecasting 

(1-6)3 



General Elective* 

(3-0)3 



Technical Elective 

(3-0)3 



Total credit hours 

(13-6)15 


*ROTC students may elect AS 402. 

METEOROLOGY COURSE DESCRIPTIONS 


MY 211 Elementary Meteorology (3-0)3 

[MA 104, PH 102] 

Synoptic and mean spatial variations of pressure, tempera- 
ture and velocity. Cyclones, anticyclones, fronts waves and jet 
streams. Elements of atmospheric thermodynamics and hydro- 
dynamics; the equation of state, first law of thermodynamics, 
hypsometric equation, stability of hydrostatic equilibrium, ther- 
mal circulation, geostrophic and gradient motion, thermal wind. 

MY 212 Elementary Meteorology (3-0)3 

[MY 211] 

Atmospheric and solar radiation. Atmospheric heat budget. 
Distribution and causes of fog, clouds, precipitation, thunder- 
storms and tornados. Elements of general circulation theory and 
tropical meteorology. 

MY 301 Atmospheric Dynamics (3-0)3 

[MY 21 1 ] 

Thermodynamics of dry air, water vapor and moist air. Hy- 
drostatic equilibrium and its stability. Convection theory. The 
equations governing large-scale frictionless motion in the atmos- 
phere. Steady state motion. 

MY 302 Atmospheric Dynamics (3-0)3 

[MY 301] 

Unsteady motion: development of thermal circulations: bar- 
otropic and baroclinic conditions, circulation, vorticity and div- 
ergence; mechanism of pressure change; Sutcliffe development 
and elements of numerical weather prediction. 
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MY 307 Tropical Meteorology (3-0)3 

[MY 212] 

An introduction to tropical meteorology. Distribution of 
temperature, water vapor and velocity. Observations from air- 
craft, satellites and radar. Analysis of tropical data. Air sea inter- 
action; convection and clouds. The trade wind region and inter- 
tropical convergence zone. Easterly waves and tropical storms. 

MY 308 Synoptic Meteorology (2-3)3 

[MY 212] 

An introduction to weather analysis: coding and plotting of 
data and elementary methods of analysis. Interpretation of cur- 
rent maps sent on the National Weather Facsimile Network. 


MY 313 Physical Climatology (3-0)3 

[MY 212] 

Measurements and observations. Statistical methods. Atmos- 
pheric processes determining the climate; solar and terrestrial 
radiation, elevation and thermal properties of surfaces, atmos- 
pheric circulations and interactions between the atmosphere and 
land or sea surfaces, hydrological cycle. 

MY 403 Physical Meteorology (3-0)3 

[MY 302] 

Solar and terrestrial radiation processes and the heat balance 
of the atmosphere: fundamentals of radiation theory; radiative 
transfer processes in the atmosphere. Atmospheric condensation 
processes: nucleation theory and the growth of water drop and 
ice crystals by condensation, sublimation and accretion. 

MY 413 Oceanography (3-0)3 

[MY 302] 

Physical properties of sea water. Distribution of pressure, 
temperature and salinity. Heat budget. Theories of wind-driven 
and thermal circulations. Transfer processes. Waves and tides. 
General circulation theory. 

MY 415 Advanced Atmospheric Dynamics (3-0)3 

[MY 302] 

Atmospheric discontinuities. Viscosity, turbulence and ener- 
gy dissipation. Perturbation theory of wave motions. Numerical 
weather prediction techniques and models. 
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MY 416 Advanced Atmospheric Dynamics (3-0)3 

[MY 415] 

Stability of atmospheric circulations. General circulation 
theory and models. Thermal convection. 


MY 421 Analysis and Forecasting (1-6)3 

[MY 302, MY 308] 

Analysis of recent synoptic data. Use of concepts of advec- 
tion, thickness change, geostrophic vorticity change, vertical 
motion and Sutcliffe development in analysis and forecasting. 
Vorticity and primitive equation models in forecasting. 


MY 422 Analysis and Forecasting (1-6)3 

[MY 421] 

Practice in forecasting temperature, precipitation, wind 
speed and direction, fog, smoke, turbulence and icing, using 
climatology, kinematics and dynamics. Use of verification proce- 
dures. 


MY 425 Statistical Methods in Meteorology (3-0)3 

[MY 302] 

Frequency distributions and their properties. Sampling theo- 
ry and techniques. Relationships between variables. Analysis of 
time series and of spatial variation. Statistical forecasting and 
forecast verification. Factor analysis and experimental design. 


MY 430 Atmospheric Diffusion (3-0)3 

[Permission of Instructor] 

Study of the meteorological processes that affect the diffu- 
sion and removal of atmospheric pollutants: theories of diffu- 
sion and their application to the calculation of concentrations; 
the effects of buildings and topography on atmospheric diffu- 
sion; meteorological factors involved in the design and location 
of stacks. 


MY 441 Research Project (0-9)3 

An individual or team research project carried out by quali- 
fied seniors under supervision of a faculty member. 
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PHYSICS AND APPLIED PHYSICS 

Physics is that discipline which deals with the most funda- 
mental aspects of nature. Its objective is the understanding of all 
natural phenomena in terms of a few fundamental concepts and 
relationships, and, as such, forms the basis for the development 
of all natural sciences. In a broad sense, some training in physics 
is essential for all who wish to understand the modern world and 
its technological evolution. 

The basic undergraduate program in physics (Sequence I) 
offers a broad training in both experimental and theoretical 
physics. It is designed so that its graduates should be well 
equipped to build a career in industry or the teaching profes- 
sion, or to enter graduate school for more advanced professional 
training. Students planning to major in physics should have a 
high level of competence in mathematics. 

The student may also choose to pursue the Applied Physics 
sequence designated below (Sequence II). This sequence is de- 
signed to stress the applied nature of physics in science and 
technology. In addition to the required core curriculum listed, 
the student should also choose another field (in consultation 
with his advisor) in which he may effectively utilize his AP train- 
ing. Examples of such supplementary fields are biology, chemis- 
try, education, and the various engineering disciplines. It is 
hoped that this procedure would give the student maximum 
flexibility and freedom in matching his academic requirements 
with his own individual interests. 

Students who have completed this sequence are well quali- 
fied to pursue careers in industry or government, working in re- 
search and development, or to continue graduate studies in any 
of the many applied physics disciplines. The interdisciplinary 
nature of the AP sequence should also afford the student a great- 
er opportunity in realizing his career potentials. 

PHYSICS AND APPLIED PHYSICS PROGRAM 


FRESHMAN YEAR 
First Semester 


*CH 

121 

Chemistry 

(3-0)3 

CH 

123 

Chemistry Laboratory 

(0-3)1 

LL 

111 

English 1 

(3-0)3 

MA 

131 


or 




MA 

133 

College Math 1 or Calculus 1 

(4-0)4 

* PH 

141 

Physics 

(3-1)3 

FS 

001 

Frosh Seminar 

(1-0) 

PE 

101 

Physical Education 

(0-2)1 


Total Hours (14-6)15 


*CH 127 Honors Chemistry and PH 147 Honors Physics may be substituted 
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Second Semester 


CH 

126 

Chemistry 

(3-0)3 

CH 

124 

Chemistry Laboratory 

(0-3)1 

LI- 

112 

English II 

(3-0)3 

MA 

132 



or 




MA 

134 

College Math II or Calculus II 

(4-0)4 

PH 

144 

Physics 

(4-1)4 

PE 

102 

Physical Education 

(0-2)1 


Total Hours (14-6)16 


*CH 128 Honors Chemistry and PH 148 Honors Physics may be substituted 


Sequence I 


MA 

207 

SOPHOMORE YEAR 

First Semester 

Mathematics 

(4-0)4 

PH 

247 

Physics 

(4-0)4 

PH 

293 

Experimental Physics 

(3-6)5 

MA 

208 

Elective 

Second Semester 

Mathematics 

(3-0)3 

(14-6)16 

(4-0)4 

PH 

248 

Modern Physics 

(4-0)4 

PH 

238 

Optics and Waves 

(2-0)2 

PH 

294 

Experimental Physics 

(1-6)3 

PH 

313 

Elective 

JUNIOR YEAR 

First Semester 

Mechanics 

(3-0)3 

(14-6)16 

(4-0)4 

PH 

335 

Quantum Mechanics 

(3-0)3 

PH 

353 

Electromagnetic Theory 

(3-0)3 

PH 

393 

Intermediate Laboratory 

(0-6)2 

PH 

308 

Elective 

Second Semester 

Mathematical Techniques of Physics 

(3-0)3 

(13-6)15 

(4-0)4 

PH 

336 

Quantum Mechanics 

(3-0)3 

PH 

354 

Electromagnetic Theory 

(3-0)3 

PH 

394 

Intermediate Laboratory 

(0-6)2 

PH 

421 

Elective 

SENIOR YEAR 

First Semester 

Statistical Thermodynamics 

3 

(13-6)15 

(4-0)4 

PH 

461 

Nuclear Physics 

(3-0)3 



3 Electives 

9 

(16-0)16 
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Second Semester 

PH 472 Solid State Physics (3-0)3 

4 Electives 12 

(15-0)15 

Electives may be either general of technical and may be cho- 
sen from among all of the courses offered by the Institute sub- 
ject to the following conditions: 

1 . All electives must be approved by the student's advisor. 

2. At least two electives must be in some foreign language, 
usually French, German or Russian, both electives being 
in the same foreign language. 

3. At least two electives must be in the social sciences. 

4. At least two electives must be general electives other 
than English I and English II (LL111 and LL112), required 
of all freshmen, and those general electives satisfying 
conditions 2 and 3. 

Sequence II 
SOPHOMORE YEAR 


First Semester 


MA 

207 

Mathematics 

(4-0)4 

PH 

243 

Physics 

(4-0)3 

PH 

293 

Experimental Physics 

(3-6)5 



1 Elective 

(3-0)3 


Second Semester 


MA 

208 

Mathematics 

(4-0)4 

PH 

246 

Physics 

(4-0)3 

PH 

294 

Experimental Physics 

(1-6)3 



2 Electives 

6 


(14-6)15 


Second Semester 


MA 

208 

Mathematics 

(4-0)4 

PH 

246 

Physics 

(4-0)3 

PH 

294 

Experimental Physics 

(1-6)3 



2 Electives 

6 


(15-6)16 


JUNIOR YEAR 
First Semester 


AP 

311 

Applied Mechanics 

(4-0)4 

AP 

335 

Applied Modern Physics 1 

(3-0)3 

PH 

393 

Intermediate Laboratory 

(0-6)2 



2 Electives 

6 


(13-6)15 


AP 

354 

Second Semester 

Applied Electromagnetism 

(4-0)4 

AP 

336 

Applied Modern Physics II 

(3-0)3 

PH 

394 

Intermediate Laboratory 

(0-6)2 



2 Electives 

6 


(13-6)15 


SENIOR YEAR 
First Semester 

PH 421 Statistical Thermodynamics* (4-0)4 

NU 497 Computer Programming and Applications (3-2)3 

3 Electives 9 

(15-2)16 


Second Semester 

5 Electives 15 

(15-0)15 

*This course may be replaced with another equivalent thermodynamics 
course offered by the Institute. 


Technical electives, and general electives may be chosen 
from the courses offered by the Institute. The selection of elec- 
tives is, however, subject to the following rules; 

a. A nominal figure of 18 hours in the supplementary field 
is recommended. 

b. If the supplementary field is not offered at LTI the stu- 
dent may arrange to take it at another accredited institu- 
tion.! 

c. No less than six courses and no more than ten may be 
chosen in the general electives category. (These courses 
are in addition to the Freshman English courses LL 111, 
and LL 112.) 

d. At least two courses must be in language and literature, 
and two courses in the social sciences. 


tFor instance, a student planning to teach physics in high school may take the 
necessary education courses at Lowell State College. 
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PHYSICS AND APPLIED PHYSICS 
COURSE DESCRIPTIONS 


PH 141 Physics (3-1)3 

Units, vectors, force, rectilinear motion, Newton's laws of 
motion, applications of Newton's laws, friction, gravitation, two 
dimensional motion, projectiles, work, energy, power, potential 
energy (gravitational, Hooke's law) 

PH 142 Physics (3-1)3 

[PH 141] 

Collisions, impulse, momentum, rotational motion, torque, 
angular momentum, simple harmonic motion; waves, standing 
waves, Doppler effect; geometrical optics, interference, diffrac- 
tion; temperature, thermometers, ideal gas, heat, heat capacity, 
change of state, first and second laws of thermodynamics. 

PH 144 Physics (4-1)4 

[PH 141, MA 131] 

Collisions, impulse, momentum, rotational motion, torque, 
angular momentum, simple harmonic motion; waves, standing 
waves, Doppler effect; geometrical optics, interference, diffrac- 
tion; temperature, thermometers, ideal gas, heat, heat capacity, 
change of state, first and second laws of thermodynamics. 

PH 147 Honors Physics (4-1)4 

Introductory physics at a more challenging level, commenc- 
ing with elementary mechanics: fundamental units and dimen- i 
sions; vector treatment of forces and velocities; statics; equilib- 
rium; kinematics of uniform and accelerated linear motion in 
one and two dimensions; Newton's laws of motion; friction; re- 
lativistic motion and frames of reference; dynamics — impulse, 
momentum, work, energy and power, conservation and invari- 
ance principles; motion of interacting systems; rotational mo- 
tion-kinematics and dynamics; rotational angular momentum 
and energy; radial and tangential forces and accelerations; mo- 
tion of gyroscopes and planets, laws of planetary motion. 

PH 148 Honors Physics (4-1)4 

[PH 147 or equivalent] 

Gravitation; elasticity; fluid mechanics; simple harmonic 
motion; wave motion. Temperature and heat; ideal gas behav- 
ior; kinetic theory; thermal properties of matter; thermodynam- 
ics and statistical mechanics; radiation and quantum concepts. 

PH 149 Physics (3-0)3 

[For Business and Industrial Technology majors only] 

An introduction to the topics of physics including: Forces, 
work and energy, motion, conservation laws, electricity, magne- 
tism and waves. 
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PH 209 


(4-0)4 


Physics 

[PH 144, MA132J 
[For physics majors only] 

Electorstatics: electric charge, Coulomb's law, electric field, 
Gauss' law, electric potential, capacitance, and dielectrics; elec- 
trodynamics: electric current, resistance, Ohm's law, resistivity, 
electromotive force, d-c circuits, magnetic field, magnetic dipole 
moment, Biot-Savart law, Ampere's law, Faraday's law, induct- 
ance, and Maxwell's equations. 

PH 210 Modern Physics (4-0)4 

[PH 209] 

Special theory of relativity: Galilean transformation, nature 
and propagation of light, Einstein's postulates and assumptions, 
Lorentz transformation, simultaneity, time dilation, space con- 
traction, velocity transformation, four vectors, proper time, New- 
ton's second law of motion, conservation laws, center of mass, 
and collision problems. The electron: Millikan's experiment. 
Quantum nature of light: The Compton effect and the photoe- 
lectric effect. Matter waves: Davisson-Germer experiiments. 
Wave-particle duality and the Uncertainty Principle. 

PH 238 Optics and Waves (4-0)4 

[PH 209] 

Waves: general representation, superposition, interference, 
standing waves, beats, and Doppler effect; acoustic waves; op- 
tics: nature of light, law of reflection, law of refraction, Hu- 
yghens' principle, mirrors, thin lenses, interference, Fraunhofer 
diffraction, multiple slits, diffraction grating, polarization, speed 
of light, electromagnetic waves. 

PH 243 Physics (3-1)3 

[PH 144, MA 132] 

Electric charge, Coulomb's law, electric field, electric poten- 
tial; D. C. current, Ohm's law, Joule effect; magnetic effects of 
charged particles and electric currents, Faraday's law, Lenz's law, 
examples; quantum theory: photoelectric effect, Compton ef- 
fect, wave-particle duality, de Broglie waves, Davisson-Germer 
experiment, Bohr atom, atomic spectra. 

PH 245 Physics (4-1)4 

[PH 144, MA 132] 

Electric charge, Coulomb's law, electric field, Gauss' law, 
electric potential, capacitance; D. C. current, Ohm's law, Joule 
effect, electromotive force, Kirchhoff's rules, simple D. C. Cir- 
cuits; magnetic field, current loops, Ampere's law, Faraday's law, 
electromagnetic induction; quantum theory: photoelectric ef- 
fect, Compton effect, wave-particle duality, de Broglie waves, 
Davisson-Germer experiment, Bohr atom, atomic spectra, nucle- 
ar structure. 
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PH 246 Special Topics in Physics (4-1)4 

Special topics from the various branches of classical and 
modern physics, such as hydrodynamics, kinetic theory, relativi- 
ty, and quantum mechanics. 

PH 247 Honors Physics (4-1)4 

[PH 142, 144 or 148, MA 134] 

Elements of electricity and magnetism — electrostatics, Cou- 
lomb's law, electric fields, Gauss' law and flux considerations, 
potential, D. C. circuitry, dielectrics; magnetic fields and effects; 
magnetic properties of materials, A. C. circuitry; electromagnetic 
theory, Maxwell's equations. 

PH 248 Honors Physics (4-1)4 

[PH 247 or equivalent] 

Wave behavior and interference; diffraction; acoustics and 
optics; polarization; quantum phenomena; theory of atoms and 
molecules; atomic nuclei; high-energy and particle physics; cur- 
rent developments in pure and applied physics. 

PH 293- 

294 Experimental Physics. (3-6)5-(1-6)3 

[PH 144] 

A course in experimental methods, with related theoretical 
material. Experiments principally in electrical measurements, 
along with a number in optics, heat, mechanics, and atomic 
physics. Lectures in laboratory techniques and practices, elemen- 
tary theory of errors, and basic d-c and a-c circuit theory. Labora- 
tory and theory are integrated. 

PH 308 Mathematical Techniques of Physics (4-0)4 

[MA 208] 

Complex numbers, elementary functions; analytic functions, 
line integrals, Cauchy's formulae, residue theorem; partial differ- 
ential equations of physics; separation of variables, eigenvalue 
problems, Fourier series, Fourier transforms. 

PH 313 Mechanics (4-0)4 

[MA 208] 

Kinematics of a single particle, analysis of Newton's laws of 
motion, mechanics of a single particle in one and in more than 
one dimension, conservative and non-conservative forces, the 
linear oscillator, forced oscillations and resonance, central force 
motion, kinematics and elastic collisions in two particle systems, 
mechanics of systems of particles, generalized coordinates, La- 
grange's equations, the Hamiltonian function. 
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PH 335 Quantum Mechanics (3-0)3 

[PH 210] 

deBroglie waves, the Schroedinger equation, wave functions, 
wave packets, Heisenberg uncertainty principle, expectation val- 
ues, particle in a box, the simple harmonic oscillator, free parti- 
cles, step barrier, barrier penetration, square well potential. 

PH 336 Quantum Mechanics (3-0)3 

[PH 335] 

The three dimensional Schroedinger equation, the deuteron 
nucleus, angular momentum, spin, the hydrogen atom, spin-orbit 
interaction, Zeeman effect, Pauli exclusion principle, atomic 
structure, spectroscopic nomenclature, and molecular structure. 

PH 353 Electromagnetic Theory (3-0)3 

[MA 208, PH 209] 

The theory of electromagnetic fields using vector analysis 
and Maxwell's equations: static electric and magnetic fields in 
conductors and dielectrics, scalar and vector potentials, solu- 
tions to Laplace's equation, image charge problems, and energy 
density problems. 

PH 354 Electromagnetic Theory (3-0)3 

[PH 353] 

Time-varying electromagnetic fields, ferromagnetic materi- 
als, propagation of plane waves in conductors and dielectrics, 
Snell's law, Fresnel equations, polarization, and radiation from 
accelerated charges and antennas. 

PH 393 - 

394 Intermediate Laboratory (0-6) (0-6)4 

[PH 294] 

Advanced experiments in various branches of physics, in- 
cluding optics, atomic physics, solid state physics and nuclear 
physics, with opportunities for some independent work by per- 
mission of the instructor. Detailed written reports are required. 

PH 421 Statistical Thermodynamics (4-0)4 

[PH 336] 

An integrated study of thermodynamics and statistical me- 
chanics: review of the experimental foundations and historical 
development of classical thermodynamics; probability and sta- 
tistical methods of studying macroscopic systems; atomic basis 
of the laws of thermodynamics and microscopic definitions of 
thermodynamic quantities using the method of ensembles; en- 
tropy and related quantities; TdS equations, Maxwell relations, 
equations of state, and applications; canonical and grand canon- 
ical ensembles; phase transitions; quantum statistics; applica- 
tions to radiation, magnetism, specific heats, and ideal and non- 
ideal systems; and kinetic theory. 


PH 461 


(3-0)3 


Topics in Nuclear Physics 

[PH 336] 

This course is designed to familiarize the student with a few 
research areas in the field of nuclear physics. The topics covered 
may vary from year to year. They will be chosen from the follow- 
ing list: nuclear constituents, fundamentals of interaction forces, 
liquid drop model and stability energetics, cross sections, pas- 
sage of ionizing radiations through matter, alpha-decay, beta- 
decay and electron capture, gamma-decay and internal conver- 
sion, nuclear reaction systematics, fission and fusion, models of 
nuclear structure, and reaction mechanisms. 

PH 472 Solid State Physics (3-0)3 

[PH 421] 

Crystal structures, X-ray and neutron diffractions, lattice vi- 
brations, the free electron and the band models of metals, semi- 
conductors and applications, dielectric and optical properties of 
solids, magnetism, and superconductivity. 

PH 495 Special Research Problems (3-0)3 

[Permission of Head of Department and Instructor] 

Special problems in theoretical and experimental physics 
assigned to the individual student with emphasis on modern 
research methods and preparation of results for publication. 

PH 496 Special Research Problems (3-0)3 

[Permission of Head of Department and Instructor] 

A continuation of PH 495 for a second semester. 

AP 311 Applied Mechanics (4-0)4 

[PH 141, MA 208] 

Forces and moments. Equilibrium of rigid and deformable 
bodies. Particle Kinematics. Dynamics of particles and rigid bod- 
ies. Work, energy, and momentum. Friction. Mechanical oscilla- 
tions. Elastic properties and strength of materials. Fluid statics 
and dynamics. 

AP 335 Applied Modern Physics I (3-0)3 

[PH 245, MA 208 or equivalent] 

Introductory treatment of modern physics and its applica- 
tions: Relativity. Quantum mechanics. Atoms and molecules. 
Kinetic theory and statistical mechanics. Plasma and magnetohy- 
drodynamics. Lasers and applications. 

AP 336 Applied Modern Physics II (3-0)3 

[AP 335 or equivalent] 

Continuation of AP 335. Elements of solid state physics: 
Crystal structure. Lattice vibrations. Band theory. Semiconduc- 
tors and applications. Magnetism and applications. Supercon- 
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ductivity. Elements of nuclear physics: Radioactivity. Accelera- 
tors. Reactors. Fission. Fusion. 

AP 354 Applied Electromagnetism (4-0)4 

[PH 245, MA 208] 

Charges, fields, and potentials. Dielectric materials and ap- 
plications; piezoelectrics. Magnetic field. Magnetic materials and 
applications; ferrites. Induced emf and inductance. Conductors. 
Maxwell equations and wave propagation. 

AP 381 or 382 Physical Acoustics* (3-0)3 

[PH 142, MA 208 or equivalent] 

Oscillations. Vibrations and strings. Plane sound waves. 
Spherical waves and radiation. Sound sources. Sound detectors. 
Sound recording. Speech, hearing, noise, and communication. 
Acoustics in architecture. Acoustic measurements and instru- 
ments. Ultrasonics. Underwater sound. 

AP 445 or 446 

X-Ray Diffraction and Crystal Structure* (2-3)3 

Elementary crystal structure. Generation and production of 
X-rays. Diffraction of X-rays by crystals. Elementary theory of 
scattering from electrons and atoms. Analytical methods: Laue 
patterns, rotation and oscillation patterns, powder patterns. 
Cameras and diffractometers. Applications to metallurgical and 
solid state problems. 

Lectures will be supplemented by laboratory work. 

Open to students from other departments, by permission of 
the instructor. 

AP 447 or 448 Lasers and Masers* (3-0)3 

[AP 335 or equivalent] 

Introductory treatment of lasers, masers, and their applica- 
tions: Interaction of radiation with matter including electric and 
magnetic dipole transitions. The concept of stimulated emission. 
Rate equations. Optical resonators. Collision and line broaden- 
ing processes. Study of various gaseous and solid state lasers and 
masers. Applications to harmonic generation, holography, and 
optical modulation techniques. 


AP 445 or 456 Plasma Physics* (3-0)3 

[AP 354, PH 421 concurrently] 

An introduction to the field of plasma physics and its appli- 
cations. Hydrodynamic equations. The Boltzmann equation. 
Motion of charged particles in electric and magnetic fields. Prop- 
agation of electromagnetic waves in plasma. Collision and radia- 


225 


tion processes. Longitudinal oscillations of electrons and ions. 
Transport processes. Instabilities. Topics from solid state plas- 
mas. Applications. 

AP 457 Physical Electronics* (3-0)3 

[AP 335 or equivalent, concurrently] 

Elements of quantum mechanics. Statistics. Electron emis- 
sion from solids. Vacuum devices and gaseous processes. Semi- 
conductors and their devices; diodes and transistors. Electron 
beams; the klystron. Modern amplifiers; the maser, the laser, 
and magnetotron. Noise. 

^Offered when there is sufficient demand. 


NOTE: Courses in the 500 Series are primarily intended for 
graduate students although they may be elected by well 
qualified undergraduate students. 


PH 505-506 Mathematical Methods of Physics (4-0) (4-0)8 

[Permission of Instructor] 

Complex variables: Cauchy's theorem. Taylor and Laurent 
series, analytic continuation, the residue theorem, the gamma 
function, the saddle point approximation, asymptotic series. 
Fourier series. Fourier and LaPlace transorms. Partial differential 
equations and boundary value problems. Ordinary second order 
differential equations. Legendre functions. Bessell function. The 
Strum-Liouville program, eigen functions and eigen-values. 
Green's Functions. Integral equations. 

PH 507 High-Energy Physics (3-0)3 

[PH 516] 

A survey designed for the nonspecialist. Elements of relativis- 
tic scattering theory, the quantum numbers and conservation 
laws of high-energy physics, strong and weak interactions, dis- 
persion relations, Regge poles and unitary symmetry. 

PH 511-512 Classical Mechanics (3-0) (3-0)6 

[Permission of Instructor] 

Variational principles and Lagrange's equations, homonomic 
and non-holonomic constraints. Hamilton's principle. Central 
force motion. Orthagonal transformations, rigid body motion. 
Principle of least action, canonical transformations, Poisson 
brackets, Hamilton-Jacobi theory. Small oscillations. Classical 
field theory. 
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PH 515-516 Quantum Mechanics (4-0) (4-0)8 

[PH 511-512] 

Wave packets and free particle motion, the wave function 
and the Schrodinger equation, the linear harmonic oscillator, the 
WKB approximation, central forces and angular momentum, 
spin, and time-dependent and independent perturbation theory. 
Scattering theory. 

PH 512-522 Statistical Mechanics (3-0)3 (3-0)6 

[Permission of Instructor] 

The classical statistical mechanics of Gibbs and Darwin- 
Fowler, the quantum statistical mechanics of Fermi-Dirac and 
Bose-Einstein, and applications to thermodynamics, solid-state 
physics, and nuclear physics. 

PH 557-558 Electricity and Magnetism (3-0) (3-0)6 

[PH 505-506 Concurrently and Permission of Instructor] 

Electrostatics and magnetostatics with special attention to 
boundary value problems. Quasistatic fields and displacement 
currents, Maxwell's equations, the Special Theory of Relativity, 
Lienard-Weichert potentials, and radiation from an accelerated 
charge. Waveguides, scattering and applications to the problems 
of modern-day physics. 

PH 560 Applied Quantum Mechanics (3-0)3 

[PH 515-516] 

Relativistic Dirac equation of the electron and its simple ap- 
plications. Symmetry principles in quantum mechanics and ele- 
ments of group theory. Introduction to many body theory. Har- 
tree Fock self-consistent calculations, and their applications to 
the theory of many electron atoms, and the nuclei of atoms. Em- 
ission and absorption of radiation by quantum systems such as 
atoms and nuclei. Widths and intensities of spectral lines. Selec- 
tion rules. Electric and magnetic multipole moments of nuclei 
and e.m. transition probabilities for nuclei. 

PH 561-562 Nuclear Physics (3-0) (3-0)6 

[Permission of Instructor] 

Stationary states of nuclei, nuclear charge radius, mass, 
moments, parity, and statistics; theory of alpha, beta, and gam- 
ma decay; fission reactions induced by charged particles, gamma 
rays, and neutrons; nuclear forces and nuclear models; and fast 
neutron physics. 
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PH 573 


(3-0)3 


Advanced Theory of Solids I 

[Permission of Instructor and PH 516] 

Lattice vibrations and their interactions with X-rays, neutrons 
and light. The band model of solids and energy band calcula- 
tions. The Fermi surface. Transport and optical properties in 
metals and semiconductors. 

PH 574 Advanced Theory of Solids II (3-0)3 

[PH 573] 

Magnetism and magnetic resonance. Superconductivity. 
Many-body theory and its applications. Collective excitations. 
Green function techniques in solid state physics. 

PH 575-576 Neutral Particle Transport (3-0) (3-0)6 

[Permission of Instructor] 

Boltzmann and integral transport equations. Spherical har- 
monic and variational methods. Corrections to diffusion theory. 
Special methods of solving transport equations. Adjoint func- 
tions. Applications. 

PH 583-584 General Theory of Relativity (3-0) (3-0)6 

[Knowledge of Special Relativity including Tensor Notation] 

Review of Newtonian gravitational theory and special relativ- 
ity. The weak and strong principles of equivalence. Tensor analy- 
sis in Riemann spaces. Einstein's equations for the gravitational 
field. Classic tests of Einstein's theory; spherically symmetric 
solutions. Gravitational firld theory and the canonical analysis of 
general relativity. 

PH 593-594 Graduate Laboratory (0-9) (0-9)6 

[Permission of Instructor] 

A laboratory course designed to acquaint the graduate stu- 
dent with the methods and techniques of modern experimental 
physics. 

AP 586 Semiconductors (3-0)3 

[Permission of Instructor] 

Transport and optical properties of Semiconductors. Statis- 
tics, collision mechanisms, and band structure. Hot electrons. 
High magnetic field phenomenon. Devices; Junctions and tran- 
sistors; Gunn oscillators; semiconductor lasers. (This is the first 
of a proposed series of Applied Physics courses which is being 
developed). 
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PH 942 Physics (4-3)4 

[ 46 . 22 ] 

[For Engineering Technology students only] 

Elements of electricity and magnetism: Coulomb's law, elec- 
tric fields, Gauss' law, potential, current, dc circuits, magnetic 
fields and forces, induced emf, ac circuits. 

INDUSTRY ADVISORY COMMITTEE 

Nuclear 

Dr. Ernest F. Blase, Department of the Navy. 

Mr. Roger J. Coe, Yankee Atomic Electric Company 

Mr. Joseph J. Fitzgerald, Cambridge Nuclear Corporation 

Dr. Thomas H. Johnson 

Dr. Jacob H. Jurmain, E C & G, Inc. 

Dr. Marvin G. Schorr, Technical Operations, Inc. 
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NUCLEAR ENGINEERING 

The Nuclear Engineering course is offered by the Depart- 
ment of Physics and Applied Physics. It was the first course of its 
kind taught in a publicly supported institution in New England. 
The curriculum provides a broad engineering education which is 
supplemented with special training in the nuclear field. The 
student is prepared for responsible positions in industry or for 
study at the graduate level. 

Six general electives are required and can be selected from 
the elective system with the exception of LL 261-262 and EC 301 
through EC 414. 

NUCLEAR ENGINEERING PROGRAM 

FRESHMAN YEAR 
First Semester 


*CH 

121 

Chemistry 

(3-0)3 

CH 

123 

Chemistry Laboratory 

(0-3)1 

LL 

111 

English 1 

(3-0)3 

MA 

131 



or 




MA 

133 

College Math 1 or Calculus 1 

(4-0)4 

*PH 

141 

Physics 

(3-1)3 

FS 

001 

Frosh Seminar 

(1-0) 

PE 

101 

Physical Education 

(0-2)1 



Total Hours 

(14-6)15 

*CH 

127 Honors Chemistry and PH 147 Honors Physics may be substituted 



Second Semester 


*CH 

126 

Chemistry 

(3-0)3 

CH 

124 

Chemistry Laboratory 

(0-3)1 

LL 

112 

English II 

(3-0)3 

MA 

132 


or 




MA 

134 

College Math II or Calculus II 

(4-0)4 

*PH 

144 

Physics 

(4-1)4 

PE 

102 

Physical Education 

(0-2)1 



Total Hours 

(14-6)16 

*CH 

128 Honors Chemistry and PH 148 Honors Physics may be substituted 



SOPHOMORE YEAR 




First Semester 


EE 

211 

Fundamentals of Electricity 

(3-0)3 

MA 

231 

(4-0)4 

or 



or 

MA 

233 

College Math III or Calculus III 

(3-0)3 

NU 

201 

Introduction to Nuclear Engineering 

(3-0)3 

*PH 

245 

Physics 

(4-1)4 



General Elective 

(3-0)3 



Total Hours (17-1)17 or (16-1)16 


*PH 247 Honors Physics may be substituted 
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Second Semester 


MA 

232 


(4-0)4 

or 



or 

MA 

234 

College Math IV or Calculus IV 

(3-0)3 

NU 

202 

Introduction to Nuclear Engineering 

(3-0)3 

NU 

206 

Nuclear Instrumentation 

(2-4)4 

PH 

246 

Physics 

(4-1)4 



General Elective 

(3-0)3 



Total Hours 

(16-5)18 or (15-5)17 

*PH 

248 Honors Physics may be substituted 





JUNIOR YEAR 

First Semester 


MA 

301 

Advanced Calculus for Applications 

(3-0)3 

ME 

242 

Thermodynamics 

(3-0)3 

NU 

301 

Nuclear Engineering 

(3-0)3 

NU 

305 

Nuclear Instrumentation 

(2-4)4 



General Elective 

(3-0)3 



Total Hours 

(14-4)16 




Second Semester 


MA 

302 

Advanced Calculus for Applications 

(3-0)3 

ME 

382 

Fluid Mechanics 1 

(3-0)3 

NU 

302 

Nuclear Engineering 

(3-0)3 



Technical Elective 

(3-0)3 



General Elective 

(3-0)3 



Total Hours 

(15-0)15 




SENIOR YEAR 




First Semester 


ME 

343 

Heat Transfer 

(3-0)3 

NU 

401 

Advanced Nuclear Reactor Engineering 

(3-0)3 

NU 

497 

Computer Programming and Applications 1 

(3-2)3 



Technical Elective* 

(3-0)3 



General Elective 

(3-0)3 



Total Hours 

(15-2)15 

*ROTC students 

may substitute AS 401 



NU 402 

Second Semester 

Advanced Nuclear Reactor Engineering 

(3-0)3 

NU 494 

Advanced Nuclear Laboratory 

(0-6)3 


Technical Elective 

(3-0)3 


Technical Elective* 

(3-0)3 


General Elective 

(3-0)3 


Total Hours 

(12-6)15 


*ROTC students may substitute AS 402 
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RECOMMENDED TECHNICAL ELECTIVES 


CE 

312 

Structures 1 

CE 

313 

Structural Analysis 

CH 

484 

Elements of Radiochemistry 

EE 

355 

Introductory Electromechanics 

EE 

443 

Electrical Power Systems 1 

EE 

444 

Electrical Power Systems II 

MA 

383 

Introduction to Statistics 

MA 

407 

Introduction to Probability Theory 

MA 

442 

Boundary Value Problems 

MA 

445 

Operational Calculus 

ME 

211 

Mechanics 1 

ME 

220 

Mechanics of Materials 

ME 

395 

Materials Science 

ME 

419 

Nondestructive Evaluation Techniques 

ME 

472 

Experimental Stress Analysis 

ME 

473 

Mechanics of Materials II 

ME 

474 

Thermodynamic Applications 

ME 

475 

Physical Metallurgy 

ME 

534 

Transport Processes 

ME 

535 

Advanced Heat Transfer 

NU 

404 

Reactor Design 

NU 

495 

Special Nuclear Problems 

NU 

498 

Computer Programming and Applications II 

NU 

499 

Computer Methods and Numerical Analysis 

RS 

401 

Principles of Radiation Safety and Control 

RS 

402 

Principles of Radiation Safety and Control 

RS 

422 

Environmental Radiation and Nuclear Site Criteria 
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NUCLEAR ENGINEERING 
COURSE DESCRIPTIONS 


NU 201 Introduction to Nuclear Engineering (3-0)3 

A general review of atomic and nuclear structure, the prop- 
erties of nuclear radiations, and radiation measurement. Nuclear 
forces and nuclear structure. Neutrons and fission. 

NU 202 Introduction to Nuclear Engineering (3-0)3 

Utilization of nuclear energy. Nuclear Reactors. Fuels and 
fuel processing. Health Physics and radiation protection. Accel- 
erators. Fusion reactions and the long-term energy picture. 

NU 206 Nuclear Instrumentation (2-4)4 

The lectures cover the fundamentals of circuit theory as ap- 
plied to pulse circuits encountered in nuclear counting systems. 
The laboratory offers experiments involving: the study of the 
characteristics of vacuum tubes and transistors; construction and 
operating characteristics of power supplies, amplifiers and oscil- 
lators; the principles of feedback; construction of pulse and dig- 
ital circuits; binary, mono and astable circuits; trigger and coin- 
cidence circuits. 


NU 301 Nuclear Engineering (3-0)3 

[NU 201, NU 202] 

Nuclear forces and energy; semi-empirical mass formula; 
binding energy; fission; reactors; radioactivity; interaction of 
radiation with matter; neutron cross sections, temperature, flux; 
diffusion theory. 

NU 302 Nuclear Engineering (3-0)3 

[NU 201, NU 202] 

Nuetron lethargy; Fermi age theory; the unreflected reactor; 
one-group, two-group, age-diffusion theories; reflector savings; 
homogeneous reactor systems; heterogeneous reactor systems; 
slightly-enriched, water-moderated lattice systems; fast breeder 
reactors; reactor kinetics, reactor temperature coefficients; fis- 
sion product poisoning, reactor control and operation. 


NU 305 


(2-4)4 


Nuclear Instrumentation 

[NU 206] 

The lectures review the interaction of nuclear radiation with 
matter, the design and operating characteristics of nuclear detec- 
tors and their use. The laboratory is devoted to studying the 
characteristics of detectors, their use in nuclear experiments 
dealing with radioactive decay and properties of nuclear radia- 
tion. 
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NU 401 Advanced Nuclear Engineering (3-0)3 

[NU 301, NU 302] 

Energy removal: design of the cooling system, heat transmis- 
sion principles, heat-transfer characteristics of fluids, heat trans- 
fer to boiling liquids, core hydraulics, reactor coolants. Reactor 
structural and moderator materials; reactor fuels; separation of 
isotopes, material properties, reprocessing, waste disposal. 

NU 402 Advanced Nuclear Engineering (3-0)3 

[NU 301, NU 302] 

Principles of reactor shielding; thermal stresses in reactor 
components; pressure vessel design; mechanical and structural 
components; preliminary reactor design: pressurized-water 
reactor, thermal and hydraulic design, shield design, mechanical 
design, fuel utilization; fluid-fuel reactors; space power units; 
nuclear power costs. 

NU 404 Nuclear Reactor Design (3-0)3 

[NU 301, NU 302] 

A group design project in which the class participates in the 
overall design of a nuclear power plant system, integrating the 
requirements of reactor physics, control, heat transfer, thermo- 
dynamics, fuel cycle, economics, safety, siting and radiological 
and environmental effects. Each member of the class will be re- 
sponsible for a particular aspect of the design. 

NU 494 Advanced Nuclear Laboratory (0-6)3 

[NU 305] 

Neutron activation experiments. Flux mappings by foil and 
counter techniques. Measurements of slowing down lengths, dif- 
fusion lengths and Fermi age. Control rod studies and effects of 
poisoned moderators. Additional experiments on accelerator 
and reactor using advanced instrumentation and techniques. 

NU 495 Special Nuclear Problems (3-0)3 

[Permission of Head of Department and Instructor] 

Special problems in nuclear engineering assigned to the in- 
dividual student, with emphasis on modern research methods 
and preparation of results for publication. 

NU 496 Special Nuclear Problems (3-0)3 

[Permission of Head of Department and Instructor] 
Continuation of NU 495 for a second semester. 

NU 497 Computer programming and Applications I (3-0)3 

Overview of the structure of modern digital computers. 
Number systems and computer representation of alphanumeric 
data. Programming in FORTRAN-4 language, including the run- 
ning of about 10 programs. A survey of the computer's operating 
system software. 
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NU 498 Computer Programming and Applications II (3-0)3 

[NU 497] 

Programming in symbolic assembler language. Introduction 
to computer systems programming using the computer's inter- 
rupt structure. Introduction to real-time environment with appli- 
cations in nuclear engineering. 

NU 499 Computer Methods and Numerical Analysis (3-0)3 

[NU 497] 

Computer methods in the solution of engineering and phys- 
ics problems using numerical analysis techniques. Topics in- 
clude: error analysis, solution of algebraic, transcendental and 
polynominal equations, quadrature formulas for numerical inte- 
gration, systems of linear equations, matrix manipulation, inter- 
polation techniques, numerical differentiation, solution of differ- 
ential equations, and curve fitting using linear and nonlinear 
least square methods. 

NU 505 Reactor Physics (3-0)3 

Nuclear reactions induced by neutrons: cross sections, fis- 
sion; diffusion and slowing down of neutrons; Diffusion, Fermi 
age and multigroup treatment of unreflected and reflected hom- 
ogeneous reactors, reactor design parameters. 

NU 506 Reactor Physics (3-0)3 

Reactor physics problems relating to the operation and ki- 
netics of a nuclear reactor. Effect of poisoning, and temperature 
on design criteria; excess reactivity; elementary reactor kinetics, 
perturbation theory and control rod theory. Introduction to 
transport theory. 

NU 507 Reactor Engineering (3-0)3 

Analysis of nuclear energy conversion and removal from nu- 
clear fueled reactors. Detailed analysis of heat generation and 
heat transfer including fluid dynamics of various reactor systems. 

NU 508 Reactor Engineering (3-0)3 

Continuation of NU 507. Analysis of reactor systems includ- 
ing power cycles, heat transfer, fuel management, economic 
analysis and basic reactor control theory. 

NU 509 Fast Reactors (3-0)3 

General characteristics of fast reactors. Breeding cycles and 
plutonium production; neutron balance, breeding ratio and 
doubling time. Simplified methods for fast reactor calculations. 
Kinetics, control and safety of fast reactors; sodium void and 
doppler coefficients. Engineering consideration and design con- 
cepts in large, fast power reactors. 
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RADIOLOGICAL HEALTH PHYSICS 


The Radiological Health Physics Program offered by the 
Department of Radiological Sciences is designed to provide 
needed professional personnel to help advance the safe utiliza- 
tion of nuclear energy and radiation. It is conducted through the 
cooperation of other departments and provides the best educa- 
tion and experience within the practical limitations imposed by 
time and resources to carefully selected and highly motivated 
students. The program is supported by the Bureau of Radiologi- 
cal Health of the Department of Health, Education and Welfare. 
The program includes specialized training and education during 
the summer months, summer internship programs, and scholar- 
ships for qualified students. 

The academic program is broad based in the basic sciences 
so that students will be able to recognize and appreciate the 
many complex and interrelating factors in the solution of prob- 
lems facing the nuclear industry. 

Students will benefit from cooperative summer training pro- 
grams utilizing the radiation facilities and staff of the LTI Nuclear 
Center, government laboratories, industries, and major hospitals. 
This training and education in the nuclear sciences and radiolog- 
ical health gives experience with equipment and methods char- 
acteristic of current techniques and philosophy of professional 
practice in the radiation protection field. The summer program 
enables students to better select a professional position after 
graduation and better equips them for the pursuit of advanced 
degrees and research in the field. 


RADIOLOGICAL HEALTH PHYSICS PROGRAM 

FRESHMAN YEAR 
First Semester 


CH 

121 

Chemistry 

(3-0)3 

CH 

123 

Chemistry Laboratory 

(0-3)1 

LL 

111 

English 1 

(3-0)3 

MA 

131 


or 




MA 

133 

College Math 1 or Calculus 1 

(4-0)4 

PH 

141 

Physics 

(3-1)3 

FS 

001 

Frosh Seminar 

(1-0) 

PE 

101 

Physical Education 

(0-2)1 



Total Hours 

(14-6)15 

CH 

127 Honors Chemistry and PH 147 Honors Physics may be substituted 
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Second Semester 


*CH 

126 

Chemistry 

(3-0)3 

CH 

124 

Chemistry Laboratory 

(0-3)1 

LL 

112 

English II 

(3-0)3 

MA 

132 



or 




MA 

. 134 

College Math II or Calculus II 

(4-0)4 

*PH 

144 

Physics 

(4-1)4 

PE 

102 

Physical Education 

(0-2)1 



Total Hours 

(14-6)16 

*CH 128 Honors Chemistry and PH 148 Honors Physics may be substituted 



Summer 


RS 

100 

Basic Radiological Health Physics 

4 weeks Summer 


SOPHOMORE YEAR 
First Semester 


Bl 

421 

The Environmental Biology of Man 

(3-0)3 

EE 

211 

Fundamentals of Electricity 

(3-0)3 

MA 

231 


(4-0)4 

or 

MA 

233 

College Math III or Calculus III 

or 

(3-0)3 

NU 

201 

Introduction to Nuclear Engineering 

(3-0)3 

* PH 

245 

Physics 

(4-1)4 

Total Hours (17-1)17 or (16-1)16 

*PH 247 Honors Physics may be substituted 

LL 

210 

Second Semester 

Technical and Scientific Communication 

(3-0)3 

MA 

232 


(4-0)4 

or 

MA 

234 

College Math IV or Calculus IV 

or 

(3-0)3 

NU 

202 

Introduction to Nuclear Engineering 

(3-0)3 

NU 

206 

Nuclear Instrumentation 

(2-4)4 

* PH 

246 

Physics 

(4-1)4 

Total Hours (16-5)18 or (15-5)17 

*PH 248 Honors Physics may be substituted 

RS 

200 

Summer 

Applied Radiological Health Physics 

Summer or 

Bl 

301 

JUNIOR YEAR 

First Semester 

Physiology 

work experience 

(3-3)4 

MA 

301 

Advanced Calculus for Applications 

(3-0)3 

NU 

305 

Nuclear Instrumentation 

(2-4)4 

RS 

401 

Principles of Radiation Safety & Control 

(3-0)3 



General Elective 

Total hours 

(3-0)3 

(14-7)17 
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Second Semester 


Bl 

462 

Radiation Biology 

(3-0)3 

MA 

302 

Advanced Calculus for Applications 

(3-0)3 

RS 

402 

Principles of Radiation Safety & Control 

(3-3)4 



General Elective 

(3-0)3 



Total hours 

(12-3)13 




Summer 


RS 

300 

Applied Radiological Health Physics 

Summer or 
work experience 




SENIOR YEAR 

First Semester 


RS 

411 

Research in Radiological Sciences or 
Approved Technical Elective 

2, 3, or 4 

RS 

431 

Seminar in Radiological Sciences 

(2-0)1 

RS 

451 

Introduction to Electronic Product Radiation 
General Elective 

Elective 

Total credit hours 

(3-0)3 

(3-0)3 

(3-0)3 

12, 13, or 14 




Second Semester 


CH 

484 

Elements of Radiochemistry 

(2-3)3 

RS 

412 

Research in Radiological Sciences or 
Approved Technical Elective 

2, 3, or 4 

RS 

432 

Seminar in Radiological Sciences 

General Elective 

Elective 

Total credit hours 

(2-0)1 

(3-0)3 

(3-0)3 

12, 13, or 14 


CN 

521 

SUGGESTED TECHNICAL ELECTIVES 

Introduction to Environmental Studies 

(3-0)3 

MA 

361 

Digital Computer Programming 

(2-0)2 

MA 

383 

Statistical Methods 

(3-0)3 

NU 

405 

Nuclear Reactor Engineering 

(3-0)3 

NU 

406 

Nuclear Reactor Engineering 

(3-0)3 

NU 

493 

Advanced Nuclear Laboratory 

(0-6)3 

NU 

494 

Advanced Nuclear Laboratory 

(0-6)3 

RS 

422 

Environmental Radiation & Nuclear Site Criteria 

(3-0)3 

RS 

501 

Radiation Physics and Shielding Design 

(3-0)3 

RS 

503 

Introduction to Radiation Chemistry 

(3-0)3 

RS 

506 

Radiation Dosimetry 

(3-3)4 

RS 

507 

Criticality and Nuclear Reactor Safety 

(3-0)3 
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RADIOLOGICAL SCIENCES COURSE DESCRIPTIONS 

RS 100 Basic Radiological Health Physics 4 weeks 

[Primarily for RS students] 

Introduction to atomic and nuclear physics; natural and arti- 
ficial radioactivity, radiation, decay schemes; nuclear reactions 
including fission and fusion; interaction of radiation with matter; 
radiation quantities and units; shielding; biological effects of 
radiation; radiation protection standards and regulations; princi- 
ples of radiation detection and detection devices; counting sys- 
tems and assay of «, p, V emitters; survey and monitoring equip- 
ment; external radiation exposure and protection techniques; 
radiation safety and control; accelerator and reactor health phys- 
ics; medical radiation physics and X-ray protection. 

RS 200 Applied Radiological Health Physics Summer of 

work experience 

[Primarily for RS students] 

Applied work experience during summer months as a health 
physics technician at a government laboratory or a radiation fa- 
cility of some industry, hospital, or education and research insti- 
tution. 

RS 300 Applied Radiological Health Physics Summer of 

work experience 

[Primarily for RS students] 

Applied work experience during summer months as a health 
physics technician at a government laboratory or a radiation fa- 
cility of some industry, hospital, or education and research insti- 
tution. 

RS 401 Principles of Radiation Safety and Control (3-0)3 

[NU 202 or equivalent] 

Introduction to radiation protection, including radiation 
sources, radiation dose and dose measurement, radiation expo- 
sure, radiation protection techniques, monitoring methods and 
instruments, contamination control and waste storage, facility 
design, hazards analysis, and applied health physics techniques 
for the safe handling and control of radioactive material. 

RS 402 Principles of Radiation Safety and Control (3-0)3 

[NU 202 or equivalent] 

A laboratory course giving students experience with equip- 
ment and practices of current use in the radiation protection 
field, an extension of RS 401 giving some of the practical aspects 
of radiation safety and control. 
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RS 411-412 Research in Radiological Sciences 


8 


[Primarily for RS students] 

A research problem related to the field of radiation protec- 
tion is investigated by the student under the direction of faculty 
and staff of the Nuclear Center. The student will present a semi- 
nar on his research project. Areas of research anticipated include 
radiation shielding, radiation detection and measurement, radia- 
tion survey and monitoring, radiation biology, radiation chemis- 
try, radiobiology, radiochemistry radioecology, natural radioac- 
tivity, fall out, analyses and measurement of radioactivity and 
radiation levels associated with the operation of reactors and 
accelerators, and radioactive aerosols. 

RS 422 Environmental Radiation and (3-0)3 

Nuclear Site Criteria 

[Permission of Instructor] 

Sources of radioactive waste and waste treatment; internal 
dosimetry, maximum permissible concentrations; distribution of 
radioactivity in the environment and the significance of releases 
to the air, aquatic and terrestrial ecosystems; design and opera- 
tion of environmental surveillance programs around nuclear fa- 
cilities; reactor site criteria, licensing, regulations, credible acci- 
dents, meteorological considerations, normal and abnormal 
operations; environmental impact of nuclear reactors. 

RS 431-432 Seminar in Radiological Sciences (2-0)1 (2-0)1 

[Primarily for RS students] 

Guest speakers and staff of the Nuclear Center present not 
only topics of current interest to the field of radiation protection 
but also descriptions of radiological health physics programs at 
various nuclear and radiation facilities. Students present a semi- 
nar either on their research project or on their critical essay. 

RS 441 Radioisotope Techniques (3-3)4 

A course for students and staff designed to acquaint them 
with the theory and use of radioisotopes and the principles and 
operation of radiation counting systems. Integrated into both 
laboratory and lecture sessions are topics related to biological 
effects of radiation exposure, safe use of radiation sources, radia- 
tion protection techniques and procedures, and design of radia- 
tion facilities. 

RS 451 Introduction to Electronic Product Radiation (3-0)3 

[Permission of Instructor] 

The theoretical and applied aspects of the generation, meas- 
urement, and uses of radiant energy from electronic products 
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whose emissions span the entire electromagnetic spectrum; ul- 
trasonic energy emitted by electronic products; biological ef- 
fects, standards of protection and control, and consequences 
and intent of Public Law 90-602. 

RS 501 Radiation Physics and Shielding Design (3-0)3 

[Permission of Instructor] 

Interaction of neutrons, gamma rays and charged particles 
with matter; buildup factors; shielding of point, surface, and 
volume sources; shielding design factors in reactor and accelera- 
tor operation. 

RS 503 Introduction to Radiation Chemistry (3-0)3 

[Permission of Instructor] 

A study of the interaction of all types of ionizing radiation 
with matter and the resulting radiation-induced chemical reac- 
tions; excitation, ionization, and free radical formation and re- 
combination. 

RS 506 Radiation Dosimetry (3-3)4 

[Permission of Instructor] 

Sources of radiation exposure; calculations of chronic and 
acute radiation doses and their effects; internal dosimetry in- 
cluding distribution and elimination of radioisotopes; alpha, 
beta, gamma, and neutron dosimetry; principles of charge meas- 
urement and energy transfer; use and calibration of instruments 
including solid state dosimeters, ion chambers, and extrapola- 
tion chambers. 

RS 507 Criticality and Nuclear Reactor Safety (3-0)3 

[Permission of Instructor] 

Considerations of safe practices in transportation, storage, 
handling, and use of fissionable materials. Effects of moderators, 
reflectors, and geometries in thermal, epi-thermal and fast as- 
semblies. Natural and engineered safeguards are discussed. 
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COLLEGE OF EXTENSION AND GENERAL STUDIES 

The College of Extension and General Studies is a group of 
departments, schools and programs which (except for the Eve- 
ning School) do not offer curricula leading to a degree. They are 
support areas to the overall educational programs of the Insti- 
tute. They are as follows: 

Evening School 

Continuing Education and Summer School 
Department of Aerospace Studies 
Department of Languages and Literature 
Department of Physical Education 
Department of Social Sciences 

The Martin Luther King, Jr. Educational Opportunity Program 
Libraries 

Descriptions of the courses and programs offered, and other 
pertinent information about these schools, departments and 
programs are given in an appropriate location in the catalogue. 
The Evening School and Continuing Education and Summer 
School have separate catalogues describing their programs in 
greater detail. 
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FACULTY 

Edward L. Alexander, B.S., M.S., Ph.D., Acting Dean 

Chairmen of Departments 

Richard M. Aronson, B.S., M.Ed., C.A.S., Physical Education 
James H. Aikman, Col., U.S.A.F., B.G.E., M.S., Aerospace Studies 
John J. McCaffrey, A.B., A.M., Languages and Literature 
Francis R. Walsh, B.S., M.A., Ph.D., Social Sciences 

Members 

Department of Aerospace Studies 

James H. Aikman, Col., USAF, B.G.E. (University of Nebraska), M.S. (University 
of Southern California), Professor 

Bruce Baron, Capt., USAF, B.S. (Lowell Technological Institute), M.S. (Air Force 
Institute of Technology), Assistant Professor 
Charles B. Simons, Major., USAF, A.B. (Trinity College), M.Ed. (University of 
Southern California), Assistant Professor 


Languages and Literature 

William M. Aiken, B.A. (Trinity College), A.M. (Harvard University), Assistant 
Professor 

Donald R. Berry, B.A., M.A. (Baylor University), Assistant Professor 

Andrea Broderick, B.A. (University of New Hampshire), M.A. (Vanderbilt Uni- 
versity), Instructor 

William F. Coughlin, Jr., B.S. (Lowell State College), A.M. (Middlebury Col- 
lege), Instructor, Ed.D. (University of Massachusetts, Amherst). 

Arthur T. Dabilis, A.B. (Suffolk University), M.A. (Northeastern University), In- 
structor 

Robert J. DeYoung, B.A., M.A. (New York University), Assistant Professor 

Richard R. Forster, B.A. (Louisiana State University), M.A. (University of South- 
ern California), Instructor 

William R. Hersey, B.S. (Lowell State College), M.A. (Boston College), Instruc- 
tor 

Lester B. Hudson, A.B., M.A. (Boston University), Instructor 

Charles E. Jarvis, B.S., M.A. (Boston University), Professor 

Marianne H. Knowlton, B.A. (Smith College), M.A. (Tufts University), Assistant 
Professor (on leave) 

John J. McCaffrey, A.B. (Suffolk University), A.M. (Tufts University), Assistant 
Professor 

Barbara Miliaras, A.B., Ed.M. (Boston University), Instructor 

Howard K. Moore, A.B., A.M. (Boston University), M.L.S. (Simmons College), 
Ph.D. (Boston University), Professor and Director of Libraries (on leave 
2nd semester) 

William L. Mulcahy, Jr., B.A. (Harvard University), M.Ed. (Salem State College), 
Instructor 

Gerard W. O'Connor, A.B. (Harvard University), A.M., Ph.D. (Boston Univer- 
sity), Professor 

John J. Riley, A.B., M.A. (Boston University), Ph.D. (Tufts University) Assistant 
Professor 

Charles J. Ryan, B.A. (University of Connecticut), M.A. (University of Massa- 
chusetts), Instructor 
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Anthony C. Turrisi, B.S. (Massachusetts Institute of Technology), M.A. (Univer- 
sity of Wisconsin), Instructor 

Robert J. Whelan, B.S. (Boston College), M.A. (Catholic University of America), 
Assistant Professor 

Roger E. Wiehe, B.A. (Yale University), M.A. (University of Illinois), Ph.D. (Co- 
lumbia University), Professor 

Physical Education 

Richard M. Aronson, B.S. (Springfield College), M.Ed. (Boston University), 
C.A.S. (Springfield College), Assistant Professor 
Robert T. Callary, B.S. (Springfield College), M.Ed. (Fitchburg State College), 
Instructor 

A. Grant Carrow, A.B. (University of New Hampshire), Instructor 
A. James Oliver, B.S. (Boston University), M.Ed. (Boston State College), Asso- 
ciate Professor 

William J. Riley, Jr., B.S. (Boston University), M.Ed. (Boston University), In- 
structor 

James E. Stone, B.S. (Springfield College), Assistant Professor 

Social Sciences 

Jeannette Bowen, B.S., (Boston State College), Instructor 
Stanley J. Chase, A.B., M.A. (Siena College), Assistant Professor 
William S. Harrison, A.B. (Harvard University), Assistant Professor 
Jonathan J. Liebowitz, A.B. (Columbia University), M.A., Ph.D. (University of 
California, Berkeley), Assistant Professor 
Joseph W. Lipchitz, B.A., M.A. (University of Massachusetts), Ph.D. (Case 
Western Reserve University), Associate Professor 
William G. Nowlin, Jr., B.A. (Tufts University), M.A. (University of Chicago), 
Instructor 

Miriam D. Price, A.B. (Smith College), Instructor (on leave 1st semester) 

Joan A. Rothschild, A.B. (Cornell University) M.A., Ph.D. (New York Univer- 
sity), Instructor 

Francis R. Walsh, B.S., M.A., Ph.D. (Boston University), Professor 

Joseph W. Waterman, B.S. (University of Vermont), M.B.A. (Boston University), 
P. Ed. (University of Connecticut), Associate Professor 
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THE AIR FORCE ROTC PROGRAM 


The program is designed to qualify for commissions those 
men and women who desire to serve in the United States Air 
Force, and to provide an education that will develop skills and 
attitudes vital to professional Air Force officers. 


The Air Force ROTC program is divided into two phases: the 
General Military Course (GMC), the first two college years, and 
the Professional Officer Course (POC), the last two years. 


A student may elect to enroll in the Four-Year AFROTC Pro- 
gram or the Two-Year AFROTC Program. Students electing the 
Four-Year Program will take the General Military Course during 
their freshman and sophomore years and the Professional Offi- 
cer Course during their junior and senior years. They will attend 
four weeks of field training during the summer between the 
sophomore and junior years. As members of the program they 
are eligible to compete for AFROTC Scholarships. For accept- 
ance into the POC, the Four- Year Program student must pass a 
physical examination, an Officer Qualification Test, and possess 
an acceptable academic rating. To qualify for enrollment in the 
Two-Year Program, students must have two academic years re- 
maining at either the graduate or undergraduate level or a com- 
bination of the two. They must also meet certain physical stan- 
dards, pass an Officer Qualification Test, and possess an accepta- 
ble academic rating. Further, they must successfully complete a 
six-week Field Training Course before they can be accepted into 
the Professional Officer Course. Transfer students may elect the 
Professional Officer Course by satisfying the above require- 
ments. 


Uniforms and all equipment and textbooks required for 
AFROTC work are supplied by the Institute and the United States 
Air Force. Students in the Professional Officer Course receive a 
$100.00 per month subsistence allowance. Additionally, scholar- 
ships are available to a limited number of cadets in the program 
on a competitive basis. 


Students who successfully complete the Professional Officer 
Course are commissioned as second lieutenants in the United 
States Air Force Reserve. They serve on active duty in the Air 
Force in a specialty as close as possible to their academic train- 
ing consistent with AF needs. 
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GENERAL MILITARY COURSE 


FRESHMAN YEAR 
First Semester 

AS 101 U.S. Military Forces in the (1-1)1 

Contemporary World I 

% 

Second Semester 

AS 102 U.S. Military Forces in the (1-1)1 

Contemporary World II 

SOPHOMORE YEAR 
First Semester 

AS 201 U.S. Military Forces in the (1-1)1 

Contemporary World III 

Second Semester 

AS 202 U.S. Military Forces in the (1-1)1 

Contemporary World IV 


PROFESSIONAL OFFICER COURSE 

JUNIOR YEAR 
First Semester 

AS 301 Growth and Development of (3-1)3 

Aerospace Power I 

Second Semester 

AS 302 Growth and Development of (3-1)3 

Aerospace Power II 

SENIOR YEAR 
First Semester 

AS 401 The Professional Officer I (3-1)3 

Second Semester 

AS 402 The Professional Officer II (3-1)3 


The AFROTC program is recognized as academic but of a 
highly specialized nature. It is not a requirement for graduation 
and students may not use more than six (6) credit hours of the 
Professional Officer Course (junior and senior year subjects) in 
substitution for other subjects taken for graduation. Subjects 
taken in the ROTC program in the freshman and sophomore 
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years are to be taken in addition to all other subjects listed in the 
various curricula. Academic credit is given for all ROTC subjects 
taken and passed and the grades will affect the student's aca- 
demic rating. Unless otherwise specified in the section on each 
curriculum, the six credit hours of advanced ROTC may be elect- 
ed instead of General Electives. 

CORPS TRAINING 

Corps Training is conducted one hour each week. It is an 
assembly of the entire cadet corps under the direction of the 
detachment officer staff. The General Military Course cadets 
learn the rudiments of marching and drill and the Professional 
Officer Course cadets develop their capability to plan, organize 
and supervise cadet activities. During periods of inclement 
weather, Corps Training is conducted indoors and consists of 
programs to familiarize cadets with the life and work of Air Force 
officers and the base environment in which they function. Ex- 
perts in the fields of Defense Policy and other current affairs sub- 
jects also lecture in the AFROTC Enrichment Program to broaden 
the student's appreciation in these areas. 

FIELD TRAINING 

Each cadet must attend field training during the summer 
before entry into the Professional Officer Course. Field Training 
is held at several Air Force operational bases each summer 
where cadets have the opportunity to observe, fly and live with 
career personnel. Transportation from the legal residence of the 
cadet to the Field Training Base and return, food, lodging and 
medical and dental care are provided by the Air Force. In addi- 
tion, the cadet receives approximately $280.00 for the four-week 
Field Training and $460.00 for the six-week Field Training. 

FIELD TRIPS 

Periodically, the Department of Aerospace Studies conducts 
field trips to various Air Force installations. These trips include 
tours of the base and familiarization flights. Efforts are made also 
to assist those cadets who are interested in flying to gain as 
much information as possible about this phase of the Air Force. 

FLIGHT INSTRUCTION 

The Flight Instruction Program (FIP), designed for seniors in 
the Professional Officer Course who plan to enter Air Force pilot 
training upon graduation, determines whether applicants have 
the necessary qualifications to fly high-performance aircraft. The 
program consists of two phases. The ground phase, given by 
officers of the detachment, serves to familiarize each student 
with procedures in navigation, radio and weather. The flying 
phase consists of dual and solo flight instruction by a FAA certi- 
fied civilian flying school at government expense. 
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CADET DECORATIONS AND AWARDS 

A number of medals and awards are presented to selected 
cadets at special ceremonies held each semester. These awards 
include the Disabled American Veterans (DAV), the Costello 

Trophy, American Legion Excellence Awards, the Reserve Officer 
Association Medal, the LTI Trustees' and Alumni Awards. 

In addition, the Department of Aerospace Studies confers 
several medals and awards, among them the Distinguished Mili- 
tary Cadet Award, for outstanding performance in various fields. 

Distinguished AFROTC Graduate Awards, based on academ- 
ic and military achievements, are given to outstanding graduates. 
These awards constitute an advantage in competing for a Regular 
Air Force commission. 

AEROSPACE STUDIES COURSE DESCRIPTIONS 

AS 101-102 U.S. Military Forces in the (1-1) (1-1)2 

Contemporary World I and II 

An introductory course exploring the background, mission, 
and functions of U.S. Military Forces. Particular emphasis is 
placed upon the mission and organization of the US Air Force 
and the responsibilities of an Air Force officer. The course con- 
tinues with an in-depth study of US strategic offenses and defen- 
sive forces and ends with an examination of the specific func- 
tions of US General Purpose and Aerospace Support Forces. This 
study will serve as a foundation for an introduction to the de- 
fense policy instruction offered in AS 201-202. 

AS 201-202 U.S. Military Forces in the (1-1) (1-1)2 

Contemporary World III and IV 

A brief study of defense policies as related to the strategies 
of the United States, the Soviet Union and China. The course 
continues with the study of defense organization, the role of the 
military in United States national policies and concludes with an 
examination of the factors involved in defense decision making. 

AS 301-302 Growth and Development of (3-1) (3-1)6 

Aerospace Power I and II 

A survey course about the changing nature of military con- 
flict; airpower in the United States; mission and organization of 
the U.S. Air Force; Air Force concepts, doctrine and employment 
of aerospace power, including US space programs, vehicle, sys- 
tems, and problems in space exploration. These areas are 
studied through the media of briefings, discussions, debates and 
written reports by the students to improve their communicative 
skills. 


AS 401-402 The Professional Officer I and II (3-1) (3-1)6 

A study of professionalism, leadership and introductory 
management principles. Classroom and organizational situations 
allow application of leadership and management skills, stress 
professional and personal responsibility and improve communi- 
cative skills through classroom discussions and student presenta- 
tions. 




LANGUAGES AND LITERATURE 
COURSE DESCRIPTIONS 


LL 109-110 English for International Students (3-0) (3-0)6 

Training in exposition. Reading and evaluation of selections 
representative of the major literary types. Designed to meet the 
English requirement for those for whom English is a second lan- 
guage. 

LL 111-112 English I and II (3-0) (3-0)6 

Introduction to literature through the essay, non-dramatic 
prose fiction, poetry, and drama. Critical papers. 

LL 207 Oral Business Communication (3-0)3 

[LL 111-112] 

Techniques and ethics of oral presentation. Panels, discus- 
sions, and problems. Frequent use of language laboratory. Limit- 
ed to fifteen students. 

LL 210 Technical and Scientific Communication (3-0)3 

[LL 111-112] 

Training in the theory, design, and organization of reports in 
science and industry. Preparation of written and oral reports for 
specific scientific and technical problems. 

LL 213 Introduction to English Literature: to 1798 (3-0)3 

[LL 111-112] 

Interpretation and criticism of selections from the major wri- 
ters in the chief periods of English Literature to 1798. 

LL 214 Introduction to American Literature: from 1865 (3-0)3 

[LL 111-112] 

Interpretation and criticism of selections from the major wri- 
ters in the chief periods of American Literature from 1865. 

LL 215 Introduction to American Literature: (3-0)3 

[LL 111-112] 

Interpretation and criticism of selections from the major wri- 
ters in the chief periods of American Literature to 1865. 

LL 216 Introduction to English Literature: from 1798 (3-0)3 

[LL 111-112] 

Interpretation and criticism of selections from the major wri- 
ters in the chief periods of English Literature from 1798. 

LL 218 Afro-American Literature (3-0)3 

[LL 111-112] 

A study of poems, plays, short stories and novels by Negro- 
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Americans from 1920 to the present, including Langston Hughes, 
Richard Wright, James Baldwin, Ralph Ellison, and others. 

LL 219 The Film in Communication (3-0)3 

[LL 111-112] 

The film as a medium for communication. Historical evolu- 
tion of screen conventions. Emphasis on analysis and evaluation 
of film. 

LL 224 Literary Criticism for the Technology Major (3-0)3 

[LL 111-112] 

Familiarizes the student with the biographical, psychological, 
sociological, and analytical approaches to literature. Application 
to works by Poe, Crane, Hemingway, Camus, and others. 

LL 233 Comparative Literature (3-0)3 

[LL 111-112] 

A consideration of at least six world classics as keys to the 
development of modern culture. 

LL 234 Shakespeare (3-0)3 

[LL 111-112] 

Shakespeare's chief tragedies, comedies, and chronicles. 
Consideration of Shakespeare's views on the nature of man. 

LL 235 English Drama Before 1700 (3-0)3 

[LL 111-112] 

A study of the origin and development of English dramatic 
literature from the medieval period to 1700. Reading and discus- 
sion of representative types of plays: mystery, miracle, morality; 
Elizabethan comedy, tragedy and history; Restoration comedy of 
manners and heroic play. Emphasis on works of Marlowe, John- 
son, Dryden, Wycherley, and Congreve. 

LL 236 English Drama After 1700 (3-0)3 

[LL 111-112] 

A study of the major trends in English dramatic literature 
from 1700 to the present. Reading and discussion of representa- 
tive types of plays: sentimental comedy, bourgeois tragedy, sa- 
tire, problem play, "well-made" play, modern verse drama, 
theatre of the absurd. Emphasis on works of Lillo, Rowe, Gold- 
smith, Sheridan, Shaw, Osborne, and Beckett. 

LL 238 Science and Literature (3-0)3 

[LL 111-112] 

Primarily a study of literary and other non-scientific works 
that deal with science and its cultural implications. Major topics 
will include (1) the controversy over the "two cultures," (2) the 
scientist as hero, (3) science fiction, (4) some aspects of the his- 
tory of science. Wide range of readings from Lucretius to 
Brecht's Galileo . 
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LL 259-260 Elementary German (3-0) (3-0)6 

Fundamentals of grammar and basic vocabulary. Audio-lin- 
gual emphasis in developing proficiency in speaking, compre- 
hension and reading. Tapes available for laboratory use. 


LL 261-262 Elementary Technical German (3-0) (3-0)6 

Introductory course designed for students who wish to ac- 
quire facility in translating scientific material from German to 
English. Introduction to fundamentals of grammar, problems of 
syntax and idiom, with emphasis on scientific terminology. 

LL 263-264 Elementary French (3-0) (3-0)6 

An introduction to the study of the French language to de- 
velop a reading knowledge. Limited practice in pronunciation 
and writing. For students who have had less than two years of 
secondary school training in French. 

LL 265-266 Elementary Russian (3-0) (3-0)6 

An introduction to the study of the Russian language for stu- 
dents who have not previously studied Russian, or for those who 
have studied it for not more than one year at the secondary lev- 
el. Emphasis on basic grammar and on understanding both writ- 
ten and spoken Russian. Tapes available for laboratory use. 

LL 267-268 Elementary Spanish (3-0) (3-0)6 

An introduction to the language for those who have not pre- 
viously studied Spanish or who have not had more than one year 
of the language at the secondary level. Emphasis on the language 
as heard and spoken, as the first step in developing skills in read- 
ing and writing. 

LL 269 Literature of the Beats (3-0)3 

[LL 111-112] 

A study of the Beat writers of the 1950's and 1960's: Kerouac, 
Ginsberg, Burroughs, Corso, Ferlinghetti, and two or three oth- 
ers. An examination of the Beat Rebellion and its influence on 
the American scene today. Resources: tapes, letters, guest 
speakers, and other primary sources. 

LL 309 Woman in Modern Fiction (3-0)3 

[ LL1 11-112] 

A study of the changing role of women in our society as 
viewed and recorded by the literary artist. The study will extend 
from Thomas Hardy and D.H. Lawrence to the present, and con- 
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centrate finally on the current Liberation movement. 

LL 311 Creative Writing and Advanced Composition (3-0)3 

[LL 111-112] 

A course designed to develop the student's natural ability in 
verbal expression. Original works of short fiction, poetry, and 
exposition will be presented and discussed at regular intervals 
throughout the term. 

LL 315 Myth and Symbol in Literature (3-0)3 

[LL111-112] 

An examination of the use of myth and symbol in modern 
literature for its thematic and cultural-historical significance. 
Emphasis on the analysis literature selected from the works of 
Dostoevski, Gide, Mann, Conrad, D.H. Lawrence and others. 

LL 316 The English Bible as Literature (3-0)3 

[LL 111-112] 

The several main genres of Biblical literature considered as 
literature. 

LL 318 The Evolution of the Existential Hero (3-0)3 

[LL 111-112] 

The development of the alienated hero in fiction from Sten- 
dhal, and Camus with emphasis upon the works of the following 
authors: Stendhal; Melville; Dostoevski; Gide; Sartre; Camus; 
Hemingway and Beckett. 

LL 319-320 The Image of Man in Western Thought (3-0) (3-0)6 

[LL 111-112] 

The first semester is not a prerequisite to the second. Exami- 
nation of the major ideas and cultural influences in Western 
Thought from the fall of Rome to the present as reflected in I it- 
erature, the visual arts and music. 

Semester I: The Latin Middle Ages to the French Revolution 
Semester II: The Industrial and Scientific Revolution to the 
Emergence of the Absurd. 

LL 333 Problems of Philosophy (3-0)3 

[LL 111-112] 

An introduction to some of the persistent problems of ethics 
and metaphysics and the solutions offered by modern thinkers. 

LL 335 Modern Southern Fiction (3-0)3 

[LL 111-112] 

An investigation of universal implications in "regional" liter- 
ature: Faulkner, Flannery O'Connor, Robert Penn Warren, Eu- 
dora Welty, James Agee, William Styron, Ralph Ellison, Truman 
Capote, James Baldwin. 
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LL 341 Satire (3-0)3 

[LL 111-112] 

A study of a literary genre. Selected readings form Horace 
and Jevenal through Orwell and Burgess. 

LL 342 Utopian Literature (3-0)3 

[LL 111-112] 

A study of utopias from Plato through Bacon to Bellamy, 
Wells, and Clarke. 

LL 344 Modern American Poetry (3-0)3 

[LL 111-112] 

An inductive investigation into recent trends in American 
verse, using the work of Frost, Pound, Eliot, and Williams as in- 
structive points of departure and culminating in student investi- 
gation and individual poets of special interest. 

LL 345 Modern Irish Literature (3-0)3 

[LL 111-112] 

Irish writing from 1890 to the present, with special emphasis 
on the works of Yeats, Synge, O'Casey, Joyce, O'Connor, and 
O'Faolain. 

LL 363-364 Intermediate French (3-0) (3-0)6 

[LL 264 or equivalent] 

An intensified study of the language through continued ac- 
quisition of audio-lingual skills with emphasis on improving 
reading and writing. Use of language tapes, records, newspapers, 
magazines and other media. French will be the language of the 
classroom, as far as student ability will permit. 

LL 365-366 Intermediate Literary and (3-0) (3-0)6 

Conversational Russian 

[LL 266 or equivalent] 

An intensified study of the language, with increased oppor- 
tunity for speaking and writing the language. Russian short sto- 
ries, essays and other written material will be supplemented by 
language tapes and records. 

LL 367-368 Intermediate German (3-0) (3-0)6 

[LL 262 or equivalent] 

Practice in oral and written expression with emphasis on 
idiomatic expression, training in syntax, and composition. Sec- 
ond term devoted to selected reading and discussion of sinifi- 
cant works in prose and lyric poetry to acquaint the student with 
outstanding authors, ideas, and movements in German literature. 
Tapes available for laboratory use. 
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LL 369-370 Intermediate Spanish (3-0) (3-0)6 

[LL 268 or equivalent] 

Intensified study of the language, with increased opportunity 
for speaking and writing. Frequent opportunity for oral presenta- 
tion in small groups. Readings will include contemporary writ- 
ings as well as selected masterpieces of Spanish literature. Tapes 
and records for laboratory use. Spanish will be the language of 
the classroom insofar as student ability permits. 

LL 371 Literatura de la America Hispanica (3-0)3 

[LL 369-370 or equivalent] 

Reading, analysis, and discussion of typical literary works of 
authors of the 18th, 19th, and 20th centuries. Conducted in 
Spanish. 

LL 431 Philosophy of Science (3-0)3 

[LL 111-112] 

Consideration of the hypothetico-inductive method of gain- 
ing knowledge, the significance of causality and its problems, the 
principles of induction, empiricism, relations between physical 
and biological sciences, logical models for scientific discovery. 
Historical examples will be used. 

LL 435 English Literature of the Eighteenth Century (3-0)3 

[LL 111-112] 

A survey of the prose and verse (excluding drama and the 
novel), with emphasis on the relationship between the literature 
and the intellectual background. 

LL 436 English Romantic Poets (3-0)3 

[LL 111-112] 

A close study of Wordsworth, Coleridge, Byron, Shelley, and 
Keats. Attention will be centered on the ways each of these 
poets articulates characteristically Romantic ideas. 

LL 443 Science Fiction (3-0)3 

[LL 111-112] 

A study of major works in science fiction and fantasy from 
Wells and Tolkien through Heinlein and Delaney. Emphasis is 
literary and historical. 

LL 444 Popular Culture (3-0)3 

[LL 111-112] 

A study of the Hero in American popular culture. Selected 
heroes include the Cowboy, the Tough Guy, the Secret Agent, 
the Politician, the Black, and the Musician. Movies, records, 
magazines, TV, and popular literature will be used. 
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LL 467 Seminars in German Masterpieces (3-0)3 

Selected reading in German Literature from the seventeenth 
to the twentieth century. Discussion and analysis of significant 
German novels, novellen, drama, and lyric poetry. May be taken 
only upon recommendation of the instructor. 

LL 471 The Modern American Novel (3-0)3 

[LL 111-112] 

A consideration of the outstanding American novelists from 
1920 on. Selected works of Faulkner, Hemingway, Wolfe, and 
others. 

LL 472 The Modern British Novel (3-0)3 

[LL 111-112] 

The development of the novel in English literature from Con- 
rad and Hardy through Huxley and others. Selected novels are 
read and discussed. 

LL 473 World Drama (3-0)3 

[LL 111-112] 

A survey of the main currents in world drama from early 
Greek drama to modern European drama. Selected significant 
plays from the representative periods in the historical develop- 
ment of world drama are read and discussed. 

LL 474 Modern Drama (3-0)3 

[LL 111-112] 

An analysis of major forces in drama from the time of Ibsen 
to present. Selected presentative plays are read and discussed. 

LL 476 Nineteenth-Century British Novel (3-0)3 

[LL 111-112] 

The dominant literary form of the period studies in a repre- 
sentative novel of each of the major novelists from Scott to Eliot, 
including Austen, Dickens, Thackeray and Emily Bronte. 

LL 481 Classical Literature (3-0)3 

[LL 111-112] 

An examination of the contributions of the Greeks to our lit- 
erary culture. The influences of Greek thought, art, and politics 
are studied in selected readings and discussions in seminar 
meetings. 

LL 482 The Short Story (3-0)3 

[LL 111-112] 

A critical survey of the growth and development of the short 
story. Consideration of the works of key writers in this genre. 
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LL 484 The Modern European Novel (3-0)3 

[LL 111-112] 

A study of major European novels selected from the works of 
such writers as Zola, Flaubert, Dostoevsky, Tolstoy, Pasternak, 
Grass, Camus, Moravia, and Hesse. 

LL 495-496 Reading and Research 6 

[LL 111-112] 

Independent study under the guidance of individual mem- 
bers of the department. Consideration for admission limited to 
Juniors and Seniors with "B" average. 

LL 961 British Literature (3-0)3 

[For students in Engineering Technology only] 

An introduction to British Literature from the Anglo-Saxon 
Period to the Contemporary Period, with emphasis on major 
authors and key periods. 

LL 962 American Literature (3-0)3 

[For students in Engineering Technology only] 

An introduction to the literature of the United States from 
the Colonial Period to the Contemporary Period, with emphasis 
on major authors and historical background. 
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ATHLETICS AND RECREATION 

Athletics are a part of the total program at Lowell Tech, and 
essential to the overall development of the individual. New and 
extensive facilities and a competent professionally trained staff 
provide numberless opportunities for students to participate in a 
variety of activities. 

A beautiful new, well-equipped physical education building 
includes a gymnasium, with a seating capacity of two thousand, 
an all-purpose gym of equal size to the main gymnasium, a col- 
legiate-style swimming pool, a wrestling and judo room, weight 
training facilities, a gymnastics area, two handball and three 
squash courts, home and visiting team dressing rooms, a modern 
rifle range, and locker rooms for students and faculty with more 
than two thousand lockers available. 

New athletic fields and a skating rink are located in the area 
adjacent to the physical education building. 

An intercollegiate boathouse for L.T.I. is located on the 
banks of the Merrimack River in Lowell. 

The Athletic Association is funded by student fees and pro- 
vides extensive opportunities for student participation in inter- 
collegiate, intramural, and recreation programs. All students are 
members of the association and are admitted free to all home 
athletic contests. 

Intercollegiate athletics: Lowell Tech has intercollegiate 
competition in twenty sports. Teams are scheduled in soccer, 
club football, and cross country in the fall; basketball, hockey, 
wrestling, karate, gymnastics, swimming, skiing, squash, bowling, 
and rifle in the winter; baseball, track, golf, tennis, crew, lac- 
rosse, and cricket in the spring. 

Intramurals: The intramural program at L.T.I. is extensive. 
The three leagues — fraternity, dormitory, and independent — 
compete in the following activities: touch football, basketball, 
tennis, golf, bowling, track, cross country, ice hockey, handball, 
squash, volleyball, badminton, water basketball, table tennis, 
swimming, wrestling, riflery, paddleball, softball, and archery. 
Members of the girl's leagues compete in softball, basketball, 
volleyball, and swimming. 

Recreation: The athletic facilities at L.T.I. are open for stu- 
dent use from 9:00 a.m. to 9:30 p.m. weekdays, and from 10:00 
a.m. to 4:00 p.m. on Saturdays. 

There are opportunities for student participation in the orga- 
nized and informal recreational activities listed as follows: bad- 
minton, volleyball, basketball, physical conditioning, swimming, 
diving, water basketball, life saving, archery, table tennis, touch 
football, skin and scuba diving, wrestling, judo, karate, rifle and 
pistol shooting, weight training, gymnastics, handball, squash, 
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tennis, ice skating, track and field, softball, and lacrosse. 

Equipment needed for most of these sports is available from 
the Issue Room on presentation of the student's ID card. 

Students are urged to supplement their required activities 
with a regular program of recreation. 
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PHYSICAL EDUCATION 


Physical education makes its contribution to the total college 
curriculum through specific programs of conditioning exercises, 
self-testing activities, sports, recreational games, gymnastics, 
rhythms, aquatic activities, and personal defense activities such 
as wrestling, judo, and karate. Physical Fitness testing is included 
as a basic part of the program. The students are expected to 
become familiar with and develop efficiency in a variety of activ- 
ities especially team games, individual recreational sports, swim- 
ming, and physical fitness. 

The classes meet twice a week and are required for Fresh- 
men. Lowell Tech students must pass a swimming test and four 
quarters of Physical Education. Each quarter is half a semester. 
Students who satisfy minimum requirements in the swimming 
and the Physical Fitness Test are allowed to choose any activity 
which the Department offers. A new activity must be chosen 
each quarter. 

Students who do not satisfy the minimum requirements are 
assigned a swimming or a Physical Fitness class. At the end of the 
quarter, these students are retested. 

The program is elective for sophomores, juniors, and seniors. 
After completing the freshman requirement, they may choose 
those activities in which to receive additional instruction. Partici- 
pation in varsity and club sports is an integral part of the Physical 
Education Program; therefore, physical education credit will be 
given for such participation. 


The following objectives serve as guides for the entire pro- 
gram: 

1 . The improvement of health through increased organic vigor. 

2. The development of efficient and effective sports-skills and 
motor fitness. 

3. The development of desirable social attitudes and standards 
of conduct. 

4. The development of an appreciation for an interest in physi- 
cal activities which will result in continued participation in 
wholesome and enjoyable leisure pursuits. 
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PHYSICAL EDUCATION COURSE DESCRIPTIONS 

PE 101 Physical Education First Semester 

Pass swimming and physical fitness tests and any two of the 
activities listed under I, II, III, IV, and V. 

Those who fail the swimming test must complete P 160 
"Swimming for Beginners", and those who fail physical fitness 
test must complete P 110 "Physical Fitness" in order to get credit 
for the first semester. 

PE 102 Physical Education Second Semester 

Pass any two of the activities listed under I, II, III, IV, and V. 


I INDIVIDUAL ACTIVITIES 


p. 

110 

Physical Fitness 

p. 

112 

Golf 

p. 

115 

Individual Sports 

(handball-squash-paddle racquets) 

p. 

116 

Tennis 

p. 

117 

Archery 

p. 

120 

Weight Training 

p. 

125 

Gymnastics 

p. 

126 

Badminton 

p. 

127 

Fencing 

II TEAM ACTIVITIES 

p. 

130 

Basketball 

p. 

135 

Hockey 

p. 

136 

Skating 

p. 

140 

Soccer 

p. 

145 

Softball 

p. 

150 

Touch Football 

p. 

155 

Volleyball 

p. 

156 

Indoor Team Games 

III AQUATICS 

p. 

160 

Swimming for Beginners 

p. 

161 

Intermediate Swimming 

p. 

162 

Pre Life-saving 

p. 

163 

Life-saving 

p. 

164 

Competitive Swimming 

p. 

165 

Competitive Diving 

p. 

166 

Water Basketball 

p. 

167 

Water Polo 

p. 

168 

Advanced Diving 

p. 

169 

Water Safety Instructor Course 

p. 

230 

Scuba and Skin Diving 
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IV COMBATITIVES 


P. 170 Judo 

P. 172 Karate 

P. 175 Wrestling 

V INTERCOLLEGIATE SPORTS 

P. 200 Crew 

P. 320 Riflery 

P. 321 Track' 

P. 340 Squash 

P. 400 Baseball 

P. 405 Basketball 

P. 410 Golf 

P. 415 Hockey 

P. 420 Skiing 

P. 425 Soccer 

P. 428 Cross Country 

P. 430 Tennis 

P. 432 Gymnastics 

P. 435 Wrestling 

P. 460 Lacrosse 

P. 465 Swimming 

P. 470 Bowling 
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SOCIAL SCIENCES COURSE DESCRIPTIONS 

SS 223 The United States: 1865-1917 (3-0)3 

With the unit approach, a study of the following: Political 
development from Reconstruction to the New Freedom, the rise 
of labor and industry after 1870, the rise of the West and its in- 
fluence, diplomacy before World War I, and the social and cul- 
tural development of the American people. 

SS 224 The United States: 1918-1945 (3-0)3 

A study of politics and foreign policy from Wilson through 
Roosevelt. 

SS 225 Europe: 1789-1914 (3-0)3 

A study of those events which have played an important part 
in shaping the modern world, with emphasis upon such topics as 
the French Revolution, the Industrial Revolution, social and po- 
litical reforms, the rise of nationalism and imperialism, and the 
background of World War I. 

SS 226 Europe: 1914 to the Present (3-0)3 

A study of the period of the two World Wars and the post- 
war periods in which totalitarianism, new power alignments, and 
new international organizations developed. 

SS 232 Social and Economic Change in Europe: (3-0)3 

1750 to the Present 

This course studies the impact of economic change on the 
life of Europe since the 18th century. After a brief survey of theo- 
ries of development, the economic revolutions of the past 200 
years are examined in depth. The relationships between eco- 
nomic change and social and intellectual life are also explored. 

SS 233 Problems Of Modern Ireland (3-0)3 

A reading and discussion of present problems of twentieth 
century Ireland set in their historical perspective. 

SS 235 England: Roman Times to the Restoration (3-0)3 

The history of England to 1660, with emphasis on the devel- 
opment of the institutions of monarchy and Parliament, culmi- 
nating in the clash between the two and the Restoration in 1660. 

SS 236 England: The Restoration to the Present (3-0)3 

England's history from the Restoration, tracing the rise of 
parliamentary government, the cabinet system, domestic re- 
forms, and imperial policy. 

SS 238 Revolutions in European History (3-0)3 

An analysis of the causes and effects of the English, French 
and Russian Revolutions, with some comparisons to revolutions 
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outside of Europe. The role of revolution in European political 
and social development. 

SS 240 European Urban History (3-0)3 

The origins of the city. Changing structure and function of 
cities in Ancient, Medieval and Early Modern Europe. The in- 
dustrial city and the city of the future. 

SS 242 European Imperialism (3-0)3 

The doctrine and practices of European expansion in the 
19th century. Economic and political interpretations. The reac- 
tions of subject peoples and liberation movements. 

SS 301 Government of the United States (3-0)3 

This course focuses on contemporary social and political fac- 
tors in the United States. Readings, discussion, and analysis are 
used to gain an understanding of the structural and behavioral 
realities of modern American politics. 

SS 303 Psychology (3-0)3 

An introduction to the basic principles of human behavior. 
The major areas covered include the origins and development of 
psychology as a science, the stages of human development, mo- 
tivation and emotion, sensing and perceiving, the nature of neu- 
roses and psychoses. 

SS 305 Sociology (3-0)3 

The principles of Sociology, including the development of 
Man, culture, culture and personality, social organization and 
structure, groups and group life, social relations, collective be- 
havior, social change, and social institutions. 

SS 307 Seminar in Small Group Analysis (3-0)3 

Experimental exploration of group processes in industry & 
business. Members of seminar engage in the task of simulta- 
neously building a group and analyzing group structure and 
process, applying relevant social psychological theory and prin- 
ciples. 

SS 308 Psychology of Interpersonal Behavior (3-0)3 

A study of the science of interpersonal behavior and of the 
development of theories of the personality. Major topic areas 
discussed include: the meaning and measurement of interper- 
sonal behavior, behavior development, personality develop- 
ment, conflict and anxiety, defense and coping mechanisms. 

SS 310 Contemporary Social Problems (3-0)3 

This course deals with a series of contemporary social issues 
such as minority problems, violence, and population. 


SS 315 Sociology of Deviance (3-0)3 

Examination of the concept of deviance in sociology and its 
implications for the study of contemporary social behavior. The 
application of this concept to the study of mental health, alco- 
holism, drug addiction, and crime. 

SS 320 Urban Sociology (3-0)3 

Development of urban communities. Factors in city growth. 
Ecology of cities. Social organization of modern communities 
and metropolitan regions. 

SS 322 Moral Problems in a Technological Age (3-0)3 

The course will deal with contemporary social issues such as, 
war and peace, prejudice and race relations, inter-faith tensions, 
changing sexual patterns, and ecology. 

SS 335 American Economic History (3-0)3 

A study of the growth and development of the American 
economy from its European origins to the present. 

SS 340 The United States: 1945 to the Present (3-0)3 

An historical study of the United States since World War II. 

SS 352 Contemporary Political Theory (3-0)3 

An examination of contemporary political theory and its rela- 
tion to current social problems. 

SS 360 Government of China (3-0)3 

An in-depth study of the politics of the Chinese People's 
Republic, including its history, ideology, internal politics, and 
foreign policy. 

SS 362 Social Psychology (3-0)3 

A seminar involving the problem of social order, the sociali- 
zation process, social interaction, and the maintenance of social 
order. 

SS 401 Afro-American History (3-0)3 

An historical study of the patterns of racial relations and the 
participation of Afro-Americans in the social, economic, politi- 
cal, and cultural life of the United States. The topics covered in- 
clude the origins and development of the slave system, the Civil 
War and Reconstruction, urbanization, the Civil Rights move- 
ment, and "Black Power." 

SS 404 Technology and Social Change I (3-0)3 

An examination of the impact of technology on contempo- 
rary man and society. Topics include the military-industrial com- 
plex, technological elites, and the role of the engineer. 
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SS 405 Technology and Social Change II (3-0)3 

A continuation of SS 404. Topics include the impact of tech- 
nology, politics, education, and the critics of technology. 

SS 406 The Technological Future: (3-0)3 

The Material Aspects 

Lectures and discussions forecasting the completely technol- 
ogized society of 2000 A. D. The first semester emphasizes the 
nature of several "futuribles" — the possible futures — from the 
surprise-free environment to those involving scientific break- 
throughs. 

SS 407 The Technological Future: (3-0)3 

The Social and Political Aspects 

A continuation of SS 406. Lectures, and discussions during 
the second semester emphasize man's adaptation to the vast 
changes of the future and the probable nature of the future 
world civilization. 

SS 410 History of Science and Technology (3-0)3 

Science from the Middle Ages to the present. The scientific 
revolution of Copernicus, Galileo and Newton. Biology, evolu- 
tion, relativity and 20th century science. Relationship of science 
to technology and both to society. 

SS 412 Quantitative Methods in History (3-0)3 

and Political Science 

The application of statistical methods and mathematical 
modeling to problems in history and political science. Students 
will be encouraged to undertake individual or group projects 
using the computer. 

SS 451 History of France (3-0)3 

The History of the development of ideas and institutions in 
modern France from the age of absolutism through the mid- 
twentieth century. 

SS 452 Seminar in Recent American History (3-0)3 

A study of selected problems in American History. 

SS 453 Seminar in Modern European History (3-0)3 

A study of selected problems in Modern European History. 

SS 454 Seminar in Political Science (3-0)3 

A study of selected problems in Political Science. 

SS 455 Seminar in Psychology (3-0)3 

A study of current trends in Psychology. 

SS 456 Seminar in Sociology (3-0)3 

A study of current trends in Sociology. 
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SS 460 Elements of Urban Affairs (3-0)3 

Survey of the field of urban affairs including housing, inter- 
governmental relations, transportation, human resources, and 
the urban environment. 

SS 461 Studies in Regional and (3-0)3 

Metropolitan Development 

Examines interrelationships between economic, social land 
use and transportation planning at the regional and metropolitan 
levels. 

SS 462 Urban Reform (3-0)3 

An examination of the alternatives in urban reform. Topics to 
be covered include social welfare programs, urban renewal, and 
planned cities. 

SS 471 The United States in World Politics (3-0)3 

The backgrounds of American foreign policy and the various 
circumstances and conditions under which these principles have 
been applied by the United States are examined through case 
studies. 

SS 472 National Security Policy (3-0)3 

A study of the relationships of force and foreign policy in the 
thermonuclear age. Discussions cover organization and policy- 
making, military policy and strategy, and the substance of natural 
security. 

SS 474 Cultural Anthropology (3-0)3 

A seminar analyzing various living societies and their cul- 
tures in terms of social adjustment to recurring needs. 

SS 478 Russia: The Soviet Union (3-0)3 

A study of the history of the U.S.S.R. from 1917 to the pres- 
ent. The course will be divided into three general areas: Estab- 
lishment of the Soviet state; the Stalinist period; and current 
domestic and foreign problems. 

SS 482 American Urban History (3-0)3 

The origin and development of the American city. The topics 
covered include police, poverty, city politics, and city planning. 

SS 483 The Development of Western (3-0)3 

Civilization: To 1453 

The history of the development of ideas and institutions 
from democratic Athens to the renaissance. 

SS 484 The Development of Western (3-0)3 

Civilization: Since 1453 

The development of ideas and institutions from the renais- 
sance to the mid-twentieth century. 
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SS 485 Comparative World Governments (3-0)3 

A study of comparative politics concentrating on Europe and 
the Third World. Emphasis will be given normally to England, 
France, the Federal Republic of Germany, the Soviet Union, 
China, and India. The analysis of these countries will include dis- 
cussions of national character, history, the social and economic 
structure, and the political arrangements within each country. 

SS 487 American Political Thought to 1865 (3-0)3 

A study of those events which have shaped American politi- 
cal thought, with emphasis upon the American Revolution, the 
Constitution, and the Civil War. 

SS 488 American Political Thought Since 1865 (3-0)3 

An examination of the evolution of the American political 
tradition in the modern age, with special attention to the reform 
movement, the Roosevelt era, and wartime and post-war periods. 

SS 489 Political Parties in the United States (3-0)3 

A study of voting behavior, policy making, and the historical 
development of American political parties. 

SS 497 Tutorial in the Social Sciences (3-0)3 

Individual directed study under the guidance of individual 
members of the department. 

SS 528 Social Ecology (3-0)3 

This course provides the student with an exposure to man's 
interrelationship with his total environment and its effects on 
social behavior. 
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